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processes.and develop strategies and materials for use in the
schools. The Center pursues.its, mission by

-,*41041,510,1FF

contiacting and synthesizing reearch to clarify the
processes of school-age'children's learning and.
developmept

r , ;

conducting and synthesizing research to clarify effective,
approaches th teaching students basic skills and concepts

V?

developin4 and demons'tratins Prtproved instructional strategies,
kOcesseS, and materials for students, teachers, and school
adMinistrators t,

-"!, , ,

(:1' providing assistance-to educators, which helps transfer the

j*--,outcomes
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:in local schools arid te4cneved=ation. iiistitutions
., .

//.
_
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Abstract

This'paper.ieports the formative evaluation of six cupAcultA units,

related'to initial sentence writing. These units are used as-the instrtl-
I -

tional units for a coordinated study carried out by the MatheMatics Mork
0

.

ia'
Group of the Wisconsin Research and-De4e1opment Center for Individyilized

.
lc -.;

. . 1
* e

t

Schooling. Ihe units were tried during the 1977-78 and 1978=-79 'school
4,

d , tt, P '

years atji single elementary school located in Madison, Wiscontin. I)
.

.' IP
z . 1 .i

0.

Information, including in=ifasSpobservation, reports from teachers,
.

pilpil aseesme-nt,

4,

and notps from pupil comments, was gathered from trying

the materqals on about 50 children through their first and seconcl.years

41.

f

of elementary school.

informalion fs

are.stated.

summarized by topic or un4.ti and:suggested

DopiJas of thie-?nrly,devel'oped units are contained ih
,

Appeniix to the r6PoA. °

01.
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IntroduCtion

.,

.0

"

0

4

,
,

,A major, aim.of mathematical instrctiop is to enable,students to
,..,

.acquire concepts and requisite Eor solving problems of hany types. '

A principle goal of mathema4cai edilca.0.on/researCh4s'to bmderstand how ,

4

children acquire those corepts 'ahd skills and to understand how selected

pedagogical and psychologitbal factors are related to that acquisition% ,

,
.

.

The' Mathematics Work Group-of the Wisconsin Research'and Development Center 1
. ,,.,."

,

for Individualized, Schooling'is presently conducting a program ,of research .

.
.,, 4

'. s ''

`t.

focused on a small set bf those concepts and skills. Its interest lieS'in

arithmetical learning, and in particiklar, in the acquisition of concepts
$

"and skills related to addition and subtraction of whole.numbers.

' The research program is attempting to relate pupil ISerformance on
,

i

selected arithmetic Skills to the factors of pupil cognitive%ptoceSses,

instructional materials, and teachers classroom behpiors. The inter-

relationship of theue variables is depictl in Figurel.- .

f
' 0

-Teacher .

Activities

Instructional
Tiaterials

Figure 1.

Instruction r,,4

[._Cognitive

Skills

'

Pupil
Performance

Fac'tors influ4ncing pupil perjormoce

Using .thls framework, we Are proceeding

1.° to identify Important addition and subtraction,skills,

tet

'4

,

4

v

.1

I

*

"
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0

/to review past empirical data or,collect-new data on these shills:;-

/

.
.

c3. to re-txamine these mathematical skills and hypotheSize how,. ..

. .

underlying'cognitive skills are related to these skills; "
.

-
4. to exdmine the:instructional mattrials designed to teach these .

i
%

cognitive skills to mathematical skills.
,

. .

t
.

The(work being'carried out by the Mathepatics Work Group is built aroUnd
, ,

,, u .
.-

,, t J
the conceptual framework exemplified'in Figure 1. The emiiirical and

*
theoretical investigations being cond4cted ,generally two 'or more,involve

.
.,

.
..

...,
. .

c P m

of the factors depicted above, and,have bll'en orpnized into four major

categories. These aru a Conceptual Paper series a set of short Flpirical

k
/- . Stud .es, a major Longitudinal Stuay. nc-r?.in-4, vited Conference of Scholars. ..^.:

v

'and.,

5, to co4duct a series.of empirical studies on the appropriateness

of particular teacher Classroom behaviors, the appropriateness

of ipstructional materials, and the relationship of'specific

;.)

'This paper has as its purpos0 the presentation of data related to

an
%

wipect of the Lengitudinal,Study. This study 'has two subdivisions, the
*

first (Coordinated Study 1/1) being aimed at the study of the acquisition
4

of more formal algorthmic.procedures. Approximately 150 students in three

separate schools have been identifi:ed as-SUbjects and are being followed

for about three years. Pupil performance will be measured in several ways:

1. Individual interviews. At several times during each school year,

individual children are administered a.set of problem tasks

dealing with addition and subtraction. The interviewer attempts
a

9
V

a
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to ascdtain the solution strategy used as wq,ll as correctness,

type of error if one is made, and modeling procedures.

2*
2. proup administered paper-and-pencil tests.. There are two

separate categdries of tests.
4;. . e

k
a) Achievement monitoring, These tests measure pupil progress

# ,.=

towards a set of performance objectives that are contained

,

.in the instructional materials. Bymeans clf matrix sampling
,0

procedures, estimates are made of group performance. Achieve-

ment monitoring tests 4re given several days after the tomple-

tion of the instructional units that are related to arithmetic

objectives.
a

b) Topic inventories.. These are very short tests that measure

pupil progress towards mastery of the ObjectiVes of- a 'specific

instructional untt,or topic. EVery subject takes the same

test and so a measure of individual performance is obtained.

/

Instruction is assessed by'observing teacher actions, pupil.behgiviors

and instructional materials. These are recorded by meansof,direct class-

room observtion. A.trained observer is'present each day of instruction- /

during the period when the instructional units, or topics, dealing with.

arithmetic objectives are being used. Organizational and grouping meacwes

are noted together with indications of interactions between teacher and

pupils, and between pupils and pupils. Six target students are also

observed for mea'sures of engaged time.

The purpose of this teport is to describe the development of the

a

e
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curriegiiii materials.,used, in 'connecttOn 14th CoordinaliA StudY 111.
... i. / .' . P , o , s't

%
, j . Oi,

a P%

Developmental prOcedures paralleled those-used in production of Devel-
,/i

()Ong MathematiCal ProceSses -DMP) .(1.omberg, Jiarvey,;Moser, and Montgomery,

,

°

t.

Ia
0.90.

AU
kv.,0

%
'd

,

,1974,, 197.5,,. 19.76). alwauthors set instructional goals, an lyed content
, . . ,

and methodology,wtote'prototypic mdterfals, ; OseiVedwa4l nalyzed class,
2 %

4
'

..,,., .

IS,
;

1

,
. 4

,room imi)lementation, and then prepared revised' materials.

I)*lation .N

r'

The data reported here were gathered from'Our Lady Queen of-Peace

School, a relatively small parochial school locatedtin a middle-class.

section of Mad,ison, Wisconsin. The primary unit teachers of Lhat school

0
conducted the lessons. Altogether, k,teachers, 2 student teachersI aide,*

parent volunteers who help, with classroom and material managbment;. and
,

50 students particiPated-in the tryout df the curriLaum mktpyials during

the academic years 1977-78 and 1978-79.

Two classrooms af children were involved in the observation and

, !

out. One class, identified as Class A, was comprised,of .children'who

were identified as average or above (by the teach6rs). Class B was com-

prised of children who had been identified as average or slightly belowi,

ClasSrooms were visited one to four times a week, but no specific

observation schedule was followed. The purpose of the observation was

two-fold: to provide an informal summary of children's mathematical skills

and delielopment and to record classroom implementation or the experimental

topics.

The students completed two of the.six curriculum units, or topics

!crou6=

V
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. "
as they are called in this report, whe.r. they wer.p firs-graders during,

,

' 3,4

the 1977-78 school year.. ,The remaining four topics, were completed by
z t

the'stildents as second-graders during 197849.

CUrriculum Materials
604

ne regular curriculum used for math4matics instruction in the.try-

'out school ip'DMP. In first grade, 4%,IY Topics 15 through 2'7 are,ordinaril

'taught. The. two experimental topics used in this stUdy at the -first grade

, .

leVel replaced Topic ,25, Representing'Ecidalizing Situations, and Topic 27,
,' ,

,

Representing Other Equalizing Situatipns.. an Second gradeDMP'Topics Z8
,

. through 38 are ordinarily taught. ,The four xemaining experimental topics'
. , .. .

..replacipd Topic.29, Representing Joining and Separating Situations, Topic 32;
. .

. o
\. . ,

Solving °Number,4entences 0-10,...and Topic 35, Number Sentences ,0-20,

The basic struaore and design of the experimentaLtopics closely

resembled the regular DNT materials. Thu4,- the teachers and children,'

_

-were not regAired to adjust to different- language, terminology, symbolism,

or patterns of classroom organization..
a

The major obiective of the se9uence.of six topics was to develop the

ability to salve problems.in addition and subtraction that axe reasonable
e

for first and second grade children. We consider a problem to be reasonable

if its wording and structure s.tre such that most children will be able t:

successfully subject the problem to the following procedure:

1. Analysis-,of the relationships between the parts of the problem.

The end result is to represent these' relationships with either

a horizontal OT vertical number sentence of.the form a + b

40

6

f

4



a
[

+b
or a a

1-b

.F

N

r-;:,141

2. Aotntion of the Tesu.lting mathematical sentence 1,7 ani rea2 sonable
. .

1 -,

. -1_ ....,--/

means, Cnit Preferably by recall of a basic addi tion or subtraction.
,

.

faat. ' ,
.

-IS' ,

i Tho underlying rationale for the analysis phase rests on what is called
,

0,Ilk -1

the part-part-whole relationship (see Moser, 1979 for gre,ater detail).',
*

. 1 -this relationship one considers some whole object or se,t that can be

,btoken up:info two distinct parts according to some identifiable rule,

action, or d4Iscription.. Assuming that numbers can be assigned to the

.,hele and to its component-parts, the analysis proceeds by'llowing one

kof these numeriCal.relationships:

i) Ifoneknows Ihe two parts, then add their corresponding

numbers to find the size or number corresponding to the whole.

Briefly stated this relafionShip isl

'pant + part.= whoJe.

ii) Tf one knows one of the parts and the whole, then subtract

the numbei corresponding to..the part from the number
,

6orresponding to the whole. Briefly,stated this relationship

1Is:

whole - part = other part.

Finally, the analysis- phase comes to the crucial step of being able to

take a particular problem and.decide whether the two known objects or

gots are the two parts (in which case one adds) or are the whole and one

of it parts (in which case one subtracts).

1 3= 4
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The other major focus of the six-topic series is the acquisition

.of basic computational facts. In the earlier topics the majority of

attAtion is Kiven.to small numbers and simpler facts with a progression

toward the harder facts.

In the sections that follow, each of the six topics will be discussed

in detail. Copies of all instructional moterials are presented in Appendix

A.

7,7r:

'
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Rapprt on Taplc S-1, 1111.tia1 Sentence Writina

,
1

This section begins witA an overall description of.the content of
7

Topic S-1. This is followed by short suminarizations of the seven instruc-

tional attivities thaf make up the topic. The tryout of materials is

reported and, dtsct.ssed in, chrortological order for eagh.class. The two
,

teachers involved in the tryoutstaught the topic indePendAtly and at
,

,. .

different *times, The transition fp.m one ay,tivity to the next did not \ 4

S%

always oc6tir at the end'of a particular teaching period.1.,'

Overall Descri)tion oLI2pic
'

Icapic S-1. The symbols "+" and "-" are introduced withiA the contv.xt .

of joining and separating. Children learn to interpre.t situations as-

additive or subtractive within the joining and, separating context only:

They indicate.their interpretation by writing,:'+" or "-." Then they write

binary phrages and finally a complete open sentence to represent a situation.

Sentences are of the form a + b =[1] or a - b . No formal method for

solving the open sentences is prescribed at thia time, nor is memorization

of facts encouraged.

.
. .

Activity,A. Tn preparation for introducing the 4- and -.signs and
----- --

for writing mathematical sentences, this activity reviews joining and

separating. The children verbalize what they are doing.

Activity B. In this activity the children are introduced to the 1-

and - symbols. They choose or write the symbol that describes the joining

or separating situation.
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ads

at
s

Actimita,c. In this activity the cli3dre choose or write phrases

to represent.-joining and separating'situations.

c

.4%ctiviti p. In this activity the children Practige writing phrases

-\
that representpoining-and

thoSe problem situations.

Aqimity, 1 (gprional),
,

writing and solving phrases that represent joinitig an4 seriar.eting situations.
1/4

separating-situatioris, as well as sclving

In this activity numerousness is used.

-

In this activity Vle children practice

The situations involve some measuremAt (lenqh,and weigh
.

''
,

Activity F. In this activity the childcen are it roduced

' ...mathematical sentences ( a -I- b .7E: ) to represent joining and tie parating
.

.

)

to writing

situations. They also solve sentances.

t_VtivitLq. This actisvi.ty givescch4jdren additional practice in.,'
-

.

,
°%1/4(riting open sentences alAut joiding and s6parating

A

Topic

Class A

April 1, 1978

situations.'

Returned papers on counting patterns, numbers 0-100.

Patterns were counted by 21s, 5's, and 10's. Not part of'DMP,

Discussed errors.

Handed ou materials and introduced "Chain Change," page 2.

Discussed organization of page and where to record.answers.

Played four rounds of "change." The teacher allowed plenty of time

and checked each child's work.

The teacher let the children draw links to tie added on or taken away.
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-Comments
.

The chain change page turns out to be m6re of a counting exercise than

an adding or subtracting one. Children were excited about doing both join-

iug and separating. The teacher discussed the overall-change in the chain

(when adding on the chain gets larger; when taking,away the'chain gets
6

smaller). She also asked the children if the change would be large or

small depending on the' number Of links to bcf,added or subtracted. (Red-

c.

ommend by the observer that the number of links in the chain be recorded

on the page.)
4

, 4J
,

For the second round.the number began with the same number thatr

v

ended the,first round. One girlocalled the observer over to.her desk and
:.

,

said, "Look at this. Somethines.strange. I started with' and he

started with 8 and then all of A sudden our numbers are the same. That's

strange." "What do you think happened?",' the observer asked..! "I don't
. .

know, but it isn't right. Somebody must have goofed somewhdre.":.

April 5, 1978

Discussed page frOm Previous day and introduced page 4, Cfiqdren

Iworked individually on page 4,. Aide and teacher checked chilllrin , s

work. Went on to page 5. Teacher continually suggested using links ,

to solve, and discussed,Inethods of getting answers 'on:pages 4 and .

5 with those childrell who were finished. Discussed words:

Teacher asked what children thought "Add" meant. On child said,

"Put some more on."

Another child said, "Get out my calculator and start working."



A
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For "take away," the children answered "take some tliings-awayotr

;N.
For "go.,away," they said, "something leaves." Teacher pointed out')

s N N
/

that "addK andature" are connected ar are cousins, and "take away"

and "go away" are cousins.
a

The teacher started Activity B by reading the stOry about Mr; D.

'Zinc.. Discussed what symbols the children had seen or written.

Children suggested c, $, and The.children wanted to write 4

for +, initially. They did the stories with no diffi'culti,.

April 6, 1978

Reviewed signs: +,
,

+, or "add on," the teacher emphasized.thaUthings get bigger.
.1

:For - or "take away;" things get smaller.

bis.4ributed page 6 and discussed the layout of the.page, where and

how t.,) record, etc., and the first problem.: /lost children thought

that the first problem was about ,"add on.", The teacher said they.

had to be detectives. Then one girl said, 4"Uh, no, 't'' take away.

I can tell by the dots on the giraTfe." They discussed the se,cond

problem. The children had no difficulty with tt.

Children completed pages .6 and 7, then co/'rected the pages.

Distributed page 8 and did the-first two problems.

Children woYked individually on peg6s 8 and 9: Had no problems.

Corrected pages 8 and 9. This took a long time because the problems

weren't lettered or numbered, and the children and teachei were

confused about which problem they were r."orrecting.

Teacher had the children count by 2's, 5's, an'd 10's as they lined up.



April '78

0

S'tarted Activity C. The teacher read the story to the children.

*,
She'explained that 4 - 3 is part cif a nuMber story called a

'") ' -.
..,

s"phrase." ,A phrase isn't a Lihdle story bepausefthere_is to,ending-..,
. .

.

s-- i '-') ,. , 0 ..
.They did the storie. o fro:1 tpe teacher s gpide, ung the flannel

, 4 , !., , ! N `'
r ti

bodTd to help solve the prob),..qms. .

first story (7 - 3) a boy illaced seven objects onExample: For the

,the board..

-...."

.' 0,...,,,,

,A second boy rAloybd 1-objects qaying
--...., *M.

3...4,
:-".4

(here were 4

f
1/4

El
ri ,

The teacher pointed olit Aat now tharhad an ending,for their story4
, ,

.
-. ,:

, ,

,

:.

She asked if
t
anyone could tell /Ile -Whole story. n e children ; \

T
. .

c

answered, "Sewn take awv three equals four.", They used .the word 4

: 1"equals!' Pith no prompting or directing from 'the teachkr'."
\

,..1

. 'Example: "6 smipes, wants 2 "re-." Otielilild went tothe chalk-
,

...N, . .

board and wrote'8.:\ The teacher explained she didn't want the answei;

:she wanted instructions to give the machine. She put,the\&llowing
.. ,

a

N.
.;;

sets of marks orcthe board: -.

. , .

Then she asked whether tqey would end'up with more or less,stripes?

Boy: "Less?"

Teacher: "Do we?"

tc,

\

-
Boy: "No, more, because there's8 altogether."

19



,.

tt

3,,4

tJ

t.

Boy then wrote 6 + 2.

3

5

tv

._,- ,- ' ;(,*

,

DistribUted page 10.. bisciftged What:"instructionsu'are. The
?. ,

i: ,

,

4

. teacher had eachch iid give an example
.:

of instructions parents might
. ,

give: "Clode illedoor," "Rang ,uP':your clothes," etc. Then they
-.-

discussed number Instruotions.' tThd teacher asked, "Whar about 2 --71!.
.,

,
' 41 ,

is

,

that's' the same;:just the gther way.aroune..' The teacher summaried,A I

She showed the children with objects that it didn't make sense. If
,

,you only have(2, you.can't take 4laway.

The teaeher'distfibuted° pfäge 11 and expained it. She suggested
0

that for.,one qory they could write either-6 + 4 or 4 + 6. She

wanted to know why it was possible. The children announced, "oh,

.

s

,

.

"In adding on, the numbers chn'be switched around. In-taking away,

they can't.", The children did page 11 individually.
4.t

.

w.
.

Cdmme.'nts
. .

t ., . . .-

lt appears that loss time needs to be spent at the phrase stage.

-

The teacher said the term "phrase" might be too diffi,cult for slower

students.

-April 10, 1978

Started Activity;D. The teacher passed out page 12 and explained

how to eecord. One boy was very upset that the class would be doing

the page together. Finally he asked,. !:'Why do we always have to do

sheetsv.ogether?" 7`he Acher answered, "We don't always. Last

week we did many pages as fast as. we wanted."' This seemed to sat.i.sfy

him.

e
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e
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, 4. )r
Passed out cubes to "show" uoblems. They.scusped what a

-~:- t:;

' .
.

workshop is and what mightbe foupsi fylp workshop.
.

z..
/ .

1
CZ 6 ; $ 0.

4 4 sl o "' '
_:.-

Did example (15 - 7), no problepse Did the 10 stories. Tile teacher
, - '. 1 i _

directed this
k
And Necked probleAS as 'they worked. 'For the first

1- .

_

%
e

few problems she:told thetighen and how 'to'ilte the 'phrase.
,

- ,

Observer returned mthd boy who had not wented to do the page

together. .0n the page were the probtemS,6-+ 7 and 4 + 9. Obtervdr
7'

si

s

A 7

asked him how th coul.d both equal. 13. He answeted,TI,know they
,0

*

do. I looked at that,[pointedgto + 1
_

en pointed to'. 4 + 9] and

A

if you take 2 from 9 and\put itg,with the 4, yoU get'b. NineLta.ke
.

,

. ,;,

jmay 2 is 7, so Ws'the same as 6 + 7."
.

April 12, 1978 '

a

.

.4 '7. . /
s, * f

Started Activity E. Thd teacher described what the children

,..

were to do at the weight stationsThey reviewed page 14 ir4rep-

.
i

aration. for 15 and 16, noting what Nias m64nt.by,"make N" or "make K."
4 ~

'Part of the class finished page 14 and sta',ted otf15, while the res.t.%
r"-..

. . .

0 _. f

weighed as directed on the top of page ife. Then they reversed
. . ,

assignments. The chilaren seemed to have,no problems weighi6g. One

girl was weighing a ball of clay,and.the balance would dot stop
h

exactly parallel on'either 4 or 5 washers. Sh left 4.i,;iashers on

and moved the clay ball until the balance was exactly parallel.

Two problems began wtth the instructions "make A.". The children

had difficulty realizing that, for the second problem, they wet-L
A .

to begin wiih A as it first had been measured, not ds it had been

:21

a
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c

dhanged in a previdUS-prOblem.

. ?

April 18, 1978

Started Activity F. The teacher reviewed add op and take away
4g,

phrases With the chilOren. Then they discussed the meaning of
7

'equal." The children counted'and. did one-to-one,matching on the

ig

- P

board to show. that two sets of objects were equal. The teacher used

, tile flannel board for representing stories to introduce priting
,

,sen.tences. The children wrote the phrt..se; then the answer, and then
: ,

put'in the equal sign rather than:writing 9 - 6 = El','and then
,

, s ,,,
. 4

,
t.

'solving. The'children went back to page 12 to write the equal signs

.i, and to read the. sentences. Thete were no problems with reading., .
, -

.

Discussed page 18. ...The' children circled and solved sentence
;

There Were SOAC problems with children cirdling 4 - 7 -,.-E1 iher
IV i

,

,

, .ts

than 7 - 4

6

but,when2asked to repreept the senterice with objects4'

most children concluded 4 - 7 diarOt make sense. The teacher

streSsed usinwobject_ki to :solve and va;idate--to the exclusion of
,

other solving strategies.

April 20, 1978

6

Started Activit'Y G, The teacher reviewed the three problem

P
selming steps she introduceq the day before:

*

i%
1. Decide if it is -I- 6r -.

2. Write the phrase.

3. Solve it.

The teacher explained that before solving eaCh problem, the children
ji
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,

I.

, - hed.to.wri.te
0

4.

For example, 9.- 0

'
s

9 6

9 - 6

`.%

It

IF; 711E;, rtis,
Z

7

The cialdren played the game ftrom Activity G.

' The teacher discussed the sentences the children had written and
. ,

solvd4 during the game'.

Comments .
.

Class A ffhished Topic S-1 on April 24th. The teacher thought it

. had_gone'well, but that dt might.have been too easy for the children.

She thought there should be more time spent writing sentences and less

.time writing phrases.. She also thought there should be counting by
4

Vs and. 5'S..:

17

It appeared lhat once the teacher stresscd using objects, the children

were.kTitant about other methods. When the observer discussed this with

the teacher; she said that-she. thought we wanted the children to solve

only with objectd. She said-she'would encourage other methods on the

next sentence writing topic.
1

Ciass
%

B (Most children had poor concentration 'and ckassroom behavior.)

April 11, 197.8

,

Started Activity A. The teacher discussed the meaning of

"change." Many childten volunteered the "money" definition, The
%

teacher showed a
v.

Oain of links and had the children count them.

\. t

Then she asked how she Could change the chain. The children answered

9:1

- -I :At
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a

. to

4 ??

4.

"take one off," or "put one on." The teacher did an example:

The chain was 8 links long ,She added 4 and asked what the length

was new. She had the children count,'"8 . , . 9, 10, 11, 12."

the children filled in the boxes on page 2, the teacher had to

stress going across rather than going down.

The teacher did two more examples, and then explained .the

orientation of the pagp and handed out mIstterials. As the children

did the page many made counting errors and numeral reversals. They

also:misunderstood what box to use for recording. Two methods of

changing were'observed: (a) Adding or subtracting links one at a

time. (b) Making a chain-to be added and then joining that to the

°first chain, or counting the number to.be subtracted and'removing

theM as a group from the chain. At one point the teacher said,

"Take six links and add them to your chain. Many of the children,

subtracted six links, evidently hearing the word "take" and deciding

to "take away."

W9rked a3s a large group with cards. For the card that said,

"10 take away 5".some children said immediately, "Oh, that'll be 5." .

The teacher didil't use the cards as directed,'but adapted to this

group's ability, making the activity a reading, counting, and solving

exercise.

Returned and discussed pages on money (not DM? material).

April 17, 1978

Reviewed story from Activity B. Reviewed +, - signs. One
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boy wrote = for the minus sign. As a group they did the story

problems, identifying them as + or -,

The teacher introduced pages 6 and 7, talking about how to record.

She did the
tf

irst two as examples and then the children completed -

the pages.

The teacher introduced pages 8.and 9 and the children completed

them. When asked how he knew whether or not to write + or -, one

boy said, "Just count. If it's less, it's take away. If it's more,

,it's add on."

The teacher started Activity C by reading the story. When

the children wrote'phrases, they'confused the + and - signs. .They

seemed to be more concerned wieh the numbers than with the signs

and often solved correCt.ly even when they wrote the incorrect sign.

April,l9; 19./8 4..

The teacher reviewed reading phrases and discussed previous'

pages.

.Teacher: "Np 6ne circled 3 - 4. Why notl"

Children: "Oecause you can't take 4 away wIlen therq's only 3."
,

4 The teacher stressed reading-from left to right. In subtraction

phrases she pointed out that Ole bigger number must come first. ,

4

. She briefly reviewd addition and subtraction of 7,,ero: 0 + 7;

7 - 0. Then she began Activity D. The teacher introduced the stories,

In the examples (and the problems) she didn't read the whole story.

Sho read the first part (15 snaps in a jar) and had the children
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5
'

' -
.

- /

.

,,

,

write '.,15." Then sh4 read thenext part (7.were used):and had the
, - .G , . e

t ', children T:./rite '15 -;7." ,Then 'she finished the story'(How many snaps
,

are left?) and told the childlren to solve using links. This created

61

\

!

IP

!)

,difficulties later with "inverted stories"--"7 snaps were- used.
,

There were 15 to 'begin How many,were left?"

The teacher read the 'stories to the children; who wrote the

'phrases and sblved. There:was a great deal ofteacher direction.

The children were always instruetpd to use links to solve In

solving 4 ,71- 9, the observer noticed.one girl wrote 131 immediately

without solving by using Iinks.or counting.

Observer: "How did you,know without using Auks?"

:

Girl: "Because I have a ca).eulator at home.and.I did it once.",

Observer: '!And you rememberr

Girl: ,"Yeah!"

As the children listened and wrote phrases, they began to associate

the word "Used" with 'subtractioft. Thus, thpy,Were confused.when they
1

heard, "He used 4 for a doll and he used 9 for a puppet. How many

did he, use altogether?" Most children thoughtit should b'e subtraction,

,but after writing 4 - 9, they decided something was wrong.' Many

children then wrote 9 - 4, but were, not comfortable with that either.

Finalsly the teacher reread the problem and discussed it with the

children, telling them to write 4 + 9.

April 24, 1973

Reviewed page 14, Activity E, as a group. The teacher asked how
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the chi:Wren proved,they had the "true" or "righX" answers. The

children replied they _used links, even when they "knew" the answer.

The teacher also cautioned the children about number reversals.

The children finished page 14; The teacher read the problems to

the children and discussed the phrases to be itten.

Wrote the numbers 1-30'beOuse many of the children are still

reversing them. One bey whi) finished earlyvent back to page 14.

For one problem he had 8-1- 0 =

about'it:

111111

0 . The observer talked to him

, ,

Observ'ur: "What about this one?' Read it to me."

Boy: "Eight.add on zero and zero's nothing so it's nothing."

Observer: "Can;you show me?"

Boy: "Sere," (He laid out eight links.) "Add on nothing, 80 you

vs.rite it zero but you don't do anything.

Observer,: How many do you have then?

3

Boy: . "Oh! Eight!"

Discussed answers to page 14 as a group.

April ?7, 1978

The teac her set up materials for weighing and divided the'class

into two groups. She worked with one group (Group 1). The student

tcacher worked with the other (Group 2). .For the rest of the period

the student teacher's group (Group 2) finished page 16 (they had

already done the weighing) and went on to page 17. The teacher read

prohk.m to the children and talked with them about what phrases:1
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to write. The children solved with links.

Group I finished page 15. The teacher frequently reminded the

ehildren_to write the number, not the letter, when instructed to

"make A." The teacher read each problem to the children and discussed

what'phrase to write.

After the teacfibr demonstrated how to weigh, the children did

the weighing for page 16.

Comments

This, whola class refers to "phrases" as "sentences." The teacher

and student teacher both believe this is better for the children than

first learning phrase and later switching to sentence when the equal

sign is writeen. Both also believe the children are,not able to read

and solve the problems without teacher direction.

May 1, 1978

Reviewed writing phrases (called them sentences). Then the teacher

introduced the equal sign. They discussed:

A: 6 + 3 . LI
Teacher: "Read this for me."

Girl: "Six take away three equals . . ."

Teacher: "Something."

Girl: "Something."

reacher: "But, let's look at the sign."

Girl: "Oh, add on."

Ix. B: 4 2
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Some children thought'the answer was 6; others Said 2. The teacher

solved the problem using links.

The children went back to pages 12 and 13 and wrote in the

equal signs. The teacher had volunteers read each sentence. Some

children were still confusing ,the 4. and - signs.

The teacher read stories and the children wrote sentences. Some

children wrote 6 2 8 , others wrote 6 + 2 = 8, and some

' misplaced the sign entirely,. 6 + 2

links on one-by-one to solve.

=. Most children counted

At the end of the class period, the children worked on page 18.

May 3, 1978

The children finished page 19. They Worked independently without

having the teacher read and discuss each problem with them'as a group.

Many of the child.ren still forgot or misplaced the equal sign.

The teacher explained the washer/pencil game. Many children, when

asked, didn't kneiw what to do, mostly because they didn't pay attention.

The teacher persisted until the majority seemed to understand.

The children.played the game. Some were still confused about(when

to write addition or subtraction sentences. One girl cried because

she couldn't be with the partner she wanted and couldn't find anyone

else to be her partner.

Comments

Class B was not observed for the remainder of S-1. The teacher

reported that she did all parts, but the children still need much direction.

By the end of the topic most children could write and solve :4entences.
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ReITTLITLIcalsj7,2,_Sentenceyriqna: Part-Part-Whole and Difference

This section begins with an overall description of the content of

Topic S-2. As with Topic S-1, the two experimental classes proceeded

independently from each other. Class A, composed of the better students,

worked on this topic from May 5 to June 2, 1978. Class B had weaker

students and did not complete the topic before the end of the school

year. Because of A late start on May 22, only the first four activities

were covered by this class,.

The report and discussion of the tryout of materials will be given

in an activity-by-activity format, regardless of the number of days it

may have taken to cover an individual activity. A short description of

each activity will precede the activity results.

Overall Description of ToaLa

Topic 5-2. Writing'open sentences of the form a 4- b and

a - b = Lis present:ed again, this time stressing the representation

of difference and part-part-whole situations. Again, no single foiwal

method,is emphasized for.solving although different methods are presented.

rn the latter half of the topic, open sentences to be solved in a problem-

free context are presented. Emphasis is on sentences with the numbers 0-6,

in hopes that initial efforts at memorization will beg,in.

Activity A (qptional). This optional activity reviews writing and

solving joining and separating sentences.

Class A: The children had no difficulties. The teacher reviewed

2 5

3o
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the three solving steps:

1. Decide if the symbol should be + Au* -.

2. Write the phrase.

3. Solve it.

Class The teacher reported that this went well, although many

of the problems were done as a group instead cif individually. The

c14dren were encouraged to, use tally marks to'solve.

Activta_p_. In this activity the children are introduced tp writing

and solving part-part-whole sentences.

Class A: The teacher began by having eight children stdnd. She

asked how many children were.standing. The rest of the children counted

by one's,"two's, or three's.

The teacher suggested looking at grOups.

Teacher: "How many boys?"

Children: "Four."

Teacher: "So there are foUr and we could .count on the girls f,ive,

six, seven, eight.':

Children" "You could just figure it out in youl: head."

Next the teacher asked what sentences could,be written.

Children wrote the following sentences on the board.

4 + 4

3 + 5

Then one child wrote 10 2.2 = J 8
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Teacher: "That's a true sentence, and a very good 'one, but does

it go with our set? Did we start with 10 childre.n?",

"No."Children: (Changed sentence to 5 = E
)

Other children commented, "It's just the samelidth the nuMbers changed

)

around," when they compared 5 + 3 = 8 and 3 + 5 -

Teacher:' "Are there any other sentencesn
6

Child wrote: 6 + 2 =
=11
8

Teacher: "They all seem to be add on."

Child wrote 8
° [11-

8
r ,

During the next't)wo days the teacher introduced the part-part-whole
,

terminology. The children seemed to understand, but had difficulty with ..

the pages. The teacher thought furtherinstruction wag necessary.

Accordingly, the next day, May 10, the teacher reviewed iart-part-

whole and did several examples.

Whole

Part + Part = 0
Part

Whole - Part =

Sometimes the desire to solve immediately and the ease of doing so by

counting objects totally eclipsed any concern the children might have

for writing the sentence. For example, the teacher did the following

problem.

4 "14 parents were at the PTA meeting. 5 were mothers. How many

were fathers?"

Teacher: "What do we know?"

0.)

1

NMI
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Children: "14 parents."

"."

.

Teacher: "Okay," (She drew 14 stick figures.)4

nU W(13
Teacher: "Wht else do we know?"

Children:, "5 .are mothers."

Teacher: ,"Okay. (Put hair on 5,)

' 19VP J'v

4),

1

IN

tObT.

Teacher: "5 mothers. That's part of the parents. What'part do

have to pmd?"
\

Children: "The fathers."

Teacher: "Who can come up and write a story?"

One child came up and wrote 5, then seemed stumped. Another came up
v.

and wrote 5 9, saying, "I counted 5 and then counted 9."
.

Teacher: "Ob, you plved. What about writing the sentence?"

Child wrote 17 - 5 =

Teacher: "Is that right? Where did the 17 come from?"

Child: "Oh, 14."' (Wrote 14 -,5 .)

They:validated by counting.

Class.B: ,No report.

Comments

[
The Part + Part Whole is not difficult for 014 children. Most-

. .

have little problem writing the sentences. M -owever, Whole - Part Part

crentes many problems. The children have trouble identifying the whole

0'.

01.
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at ,

and parts.
,

Activity_C. In this activity the childrelymeasure.length or weight

c t

and then write and solve part-part4.7hole sentences. This is somewhat
- i . 4 f)

N i
.harder than Activity S-2,.B.

,

Class A: ,The teacher introduced the length or card ppr4 of thd .

. i.

activity and'had the children do the stet ons. This to9k several, days

because the pupdratien time was- long, th,planation and examples in

the teacher's guide were not sufficient to enable the children to under-
,

sta'nd the concept, and'even after the children seemed to understand the

4concent; they needed guidance on almost 'everysstation.

The teacher thought she should start over. 'Although, it'was pointed

out that mastery was not expected; the teacher thought the concept and'

problem solving practice'(thinking) was-important enough to warrant -

spendingmore time. It was decided the initial 4iscussion and examples

Should be more physic4.

The teacher then reintroduted the problems by making a long chain of

Links which she wrapped around things (including children), presenting

two situations: Part + Part Whole; Whole - Part Part. They did not

solve, but discussed solving methods.

The chi1dre4 then redid the cards. At the end of this the teacher

pointed out that it had taken 6 days for the children to begin verbalizing

(talking about parts and wholes voluntarily). She believed the cards

e

did not reflect how well the children understood the basic concept. All

the children underst.00d that the problems involved threc related bits pf
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information. Most understood Part + Part = Whole, and many understood

,Whole - Part = Part.

It was concluded that the cards are challenging, but should coitie

after more practice with the part-part-whole model.

The weighing part of Activity C required substantial initial teacher

directioq, but weqt well. Most children wrote correct sentences and

solved accurately.

Class B: This activity took several days. The teacher explained

ths length cards and stations and demonstrated how to'solve. When she

aske&the children to do More examples, they didn't understand. After

the teacher explained again, some,children understood Part + Part = Whole,
ffe

,but not Whole - Part = Part. The teacher separated the class into two

groups so that she and the student teacher could go through half of the

cards with the children in a small group situation. The children then

' did the cards individually. Few children did well without further

explanation and help from the teacher.

Only five of the children in the class did the weighing. They didn't

understand what was happening or why. Some still thought the situation

was adding rather than subtracting. One boy, whose container weighed

20 washers and was labeled "extra 7," didn't understand that, to 'find the

mystery weight, he had to write 20 - 7. Instead he wrote 7 - 20 and

concluded the problem couldn't be done.

No children finished the activity.

Activity D. This activity introduces difference situations. The

3
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children write sentences to represent these istuations and solve the

sentences.

Class A: The teacher reported that'this activity went well. She

wondered if ii would be bettey to organize the topic-so that difference

situations were done before part-part-whole.

-Class No report,
,e

= Activt. In,phis activity the children write .and solve difference

sedtences that describe sl.tuations using the attributes of height, Aoaight,

and length;

, _Class A: The teauher_rOorted that this activity went well. Page 11

took more dixection than some other pages in the topic.
I

Class B.,._Did net dp,
14.

As._ILI'Lx F. 1n:this activity the children are given open addition

and subtraction senteneeS'to solve. Emphasis is on the numbers 0-6.

Class A: The teacher reported that this activity went well and .

provided good practice. -

Class B: Did not: do.

Activity_q. In this actiivity the children are given further practice

in solving open sentences. They also look at various number properties.

Class A: The first.part of the activity went well. The teacher

thought the concept of sentence families was important and wanted all

the children to understand it.

After completing page 10', the teacher brought the children together

in a largo group to discuss sentence families. Each child had 10 cubes

to use in representing sentences.

The teacher instructed the children to think about why the numbers
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in each house on page 19 arc a family. ,

Girl
1

: (Carefully read all: the sentences in A.) "Theylre the same,

just changed around."

Girl
2.

"They all add up to equal

Teacher: "Okay, now think about the whole and the parts. Look

at the families. Can you show me with the cubes what's

Boy1:

happening?"

(points to 3 + 2

3 red cubes) and 2

. ) "You have 3 of these kind (takes

blues. ,You put one part With the-other
%

part. You count and get 5."

Teacher: "Good ideas. You're saying 11 you take thp two parks,

they add to the,whole. 'Can you show me 2 + 3 =

Boy : "You just switch them ,around'."

Teacher:, "What else could you show., me.about this fAmily?"

G1113 : "You can do ,5 - 2." (Showe 5 cubes, takes away 2.)

Teacher: "Oh! Hey! The 5 is ou'r whole for this family. Th*9, whole,

take away one of the parts, equals the other part."

Girl
3'

"There's another one here: 5 - 3."

Teacher: "Good. The,thing to remember is that'the whole and the

parts stay the same. What about the family for 4 + I?"

The teacher had the children identify the whole, 5, and -the parts, I and 4.

She pointe0 out that although the whole was the same As before, the parts
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are different. Therefore this family is d.different one.

Teacher: "Who can write the sentences fon this family?"

'Child
1

: "There's 1 + 4." (Wrote 1 + 4 = E .)
Child'2 : "That's 4 + I turned around. There's 4 + 1 = fl .

Teacher: "Anything else?"

Ch1143 : 4 - 1

Teacher: "I don't think so. It isn't the same whole. Where's the

5? You haVe the 4 and the 1, but thoSe are parts. C

.we ever start a take away with A part?"

0

Child
3

: "No." (Wrote 6 - 1 5.)
,

Teacher: "Touch the number'that's a whole."'

(Looked puzzled.) (Oh." (Erased 6 - 1 = 5 and wroteChild3.

5 +1

33

then erased that. Finally wrote 5 - 4 = 1 .)
MU..J.LEM

Teacher: "Wonderful! I ,can see you were.thinking about the'parts

and the whole while you wrote the numbers."

The teacher wrote 3 + 4 =

Teacher: "Who can solve it?"

Q hild4. 3 + 4 =

on the board.

Teacher: "What othar sentences are in this family?"

Child 4 3
5'

Child6. ,4 - 3 .

Teacher: "Is it the same whole?"

Child
6'

't"No." (erased)

Teacher: "When we t...ake away, what'do we always start with?"
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Child
6*

"The biggest number."

Teacher: "What is that?"

Child :

6 !.

Teacher: "Is it,always 57" ,

,

"No--it the whole."

4

a

Teacher: "What's the .whole .for this family?"

Child - "Seyen."
6' ' .

Child
7'

"You could i<t7, - 4,= 3."

.'"Child8. "And 7 - 3 =
,

4

The teacher did several more examplesand continue'd work on sentence

.

'to

families for twomor6 days. She reportkd that most children could write

four sentences correctly..
2' \

-

Class B: Did not do.

AL:Liz1Lx_ii. This activity remiews validating.

Class A: The teacher reported that this.went well...

Class B: Did not elo.

General Commentl

The Class B teacher reported that her class did so poorly on S-2

that they shouleNiart over with it next fall. She attributed their pooy

performance to ii turity and poo/ classroom behavior, as well as to the

topic's lack of sufficient introduction and practice with the part-part-

whole concept before difficult problem situations are presented.

SI

9

,
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khtport on SplvinNumber 0-10

.

-

This sedtion follows the same format adapted in the.previous section. .

,

This topic was taught early in the fall semester of 1978-79. 'Thetwo

teachers were differentYrom those,involved in the tryout of Topics S-1

and As in the previous schoOl Year ClassLA:included the better

students and Class B, the weaker students. because of poor performance

:the previous year, Class 11 repeated Topic 8,2 before doing S-3.,

Ove_rall Description of !topic ,

a
219.21s_S-3. Here ,the vertical nota0.on and, a is introduced

+b

along with the vocabulary words "addition".and "subtraction." Problem

situations include all those covered previously. The intent is to demon-

'strate that th'inkilg of all'problems within the context of partr-part.-

V

whole will help the student ,decide "ether te add or subtract. The last

part of the topic deals with practicing basic facts involving numbers 0-10.

Activity' A._ The children are introduced to the terms addition and

subtraction, and to the general; symbolid part-paxt-wholeNmodel for

analyzing subtraction,and addition situation6.

Class A: The activity we& well, but required some review of the

whole and parts.: The teacher.thought 'the.children should record the

answer to'a problem only in the "mystery" box in the senterice b =

and not in the part-part-whole' chart ( ). Once the children had

'Med the answers in on the chart, 4hey couldd't use it to check whether

or nrot they used the right sign to find a missing whole; - to find a

missing part).

35
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Oil student booklet pages 2 and 3, the wording of the problems was

confufAng for some. children.. For axample, "There are 13 books. Five

arc about ghosts. Some are about water. How tany;hre about vater?":.

The story should read, "There are'13 books. Five are about ghosts.

Tho rest are,about water. How many are about water?"

Class B: The teacher thought the children needed more practice

using the-part-part-whole chart, primarily in relating the numbers in

a story to the positions on-the chart. She had the children circle the

numbers in each story before deciding where each number should go on the

chart. Sho emphasied that only those numbers actually given in the story

should go on the chart before writing the sentence.

The teacher also thought the children could not read well enough

to do the student booklet pages on their own. These pages were done as

a group, which worked well.

Activity B. In this activity the children are given a variety of

addition and subtraction situations for which they write and solve

sentences. Situations in which the word order is unfamiliar to the children

are also introduced.

Clasr; A: This activity took more time than the teacher expected,

imt once the children understood that the charts could not be filled in,

lctivitv went well.

t lass 11: The teacher thought the reading level was too difficult,

the cla:-;s did the student booklet pages together. The teacher had to

remind the children to v the numbers at the top or page 8,

of the previous:answers.
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v Activity C. Vertical notation for addition and subtraction sentences
't

is introduced in this activity.

Class A: There were no comments.

Glass B: The childrenshad some difficulty understanding what Was

meant by "validating" and which number in the problem on the board they

were to correct. Finally the teacher had the children pretend they were

the aide and were'to correct the pages. Somehow this seemed to make it

easier for them to understand they.were correcting "the number below the

line. This may indicate that more background material should be added

.on which parts of vertical not-ation, correspond to the parts of a sentence

in horizontal form and in the given situation.

Act,iyily_IL(2ptional); This activity provides practice in finding

sums and differences using vertical notation.

Class A: Weiohino0 the rocks for student booklet page 15 was nu

problem, but the children didn't know what to do with the weightsionce

.they got them. The children were confused about which rocks to compare to

complete the chart on'page 15. The teacher suggested that each child

have one rock instead of two and that each pair of children find only

one sum and one difference.

Class B: For the rock weighing activity, the children used only

one rock apiece, as suggested by Teacher A. The activity went well.

Activitl F. This activity provides practice in addition and subtraction.

Class A: Both the teacher and the children liked the practice

c%copt for thy page on money.
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Class B: There were no comments.

Activq.E.F. In this activity the children practice the addition and

subtraction facts for 0-10. They also explore number relationships and

patterns.

Class A: The families of sentenCes were difficult. The children still

wanted to do families or names of numbers. For example, many children said

6 + 1 = 7 for 5 + 2 = 7, rather than 2 + 5 = 7, 7 - 2 = 5, or 7 - 2 = 2.

Class B: Same comments as for Class A.

Results of the To)ic Inventory

Topic S-3 marked a mastery point in the progression toward comput;ation

skills with topic addition.ond si 'atraction facts. ly the eLd of the topic

it was expected that the children should perform well relative to the

following two objectives:

a
1. Given an open sentence of the form a + b =Dor +b'involving

the numbers 0-10, solves it.

a
2. Given an open sentence of the form a b = or -b involving

the numbers 0-10, solves it.

Ten items were used to assess each objective. Half of the open sentences

were in the horizontal form and half in the vertical. Theacher

reported the following results, apparently lumping the two objectives

together.

Class A: All 23 students achieved mastery.

Class B: A total of 13 achieved master, 5 had progressed toward

imi.;tory, and needed more help.
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Report on To)ic SolVitl_Sitnations 0-20

KaW.

The da.ta presented for Topic S-4 are in the same format as Topic S-3:

The two classes proceeded independently with Class A receiving instruction

/in the topic 2 to 4 weeks earlier in the school year.

Overall DescrIption of Tonic

Topic S-4. Up to this time, the problem situations have been straight-

forward in that the most obvious sentence to writdas a representation
.

is the canonical one a + b = (or the vertical counterpart). 0 In tliis

'

topic, more analysis on the child's.part is requirdd to determine whether

to add or Subtract in problem&situations that are not so straightfOrward.

The eqvlizing situation is presented togetIler with "missing addend'

types. Again, the latter portion of thetopic is deoted to practicing

basic facts, thiS tipm involving numbers 0-14.

ALLiliril.LA. In this activity the children are given joining aftd

separating situations. For the first time, they do not write sentences.

/A
They solve using the part-ilt-whole analysis and chart, and write the

problem in vertical form.

Class A: Went, well. No comments.

Class B: On page 3, the children had difficulty "reading" the picture

as part of the problem. After the teacher demonstrated how to read the

problems the page went well. The teacher suggested the following form

for such problems:

'39
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There are 10

7 go away.

How many afe left?

Activity...Al_ This activity uses weight and length situations to

.0reinforce part-part-whole analysig%

_Class A: The children had difficulty with ehe entire activity.

The teacher thought they hadn't worked enough.with part-part-whole
. .

to use it with MisSingaddend. She thoUght there should be greater

emphasis on identifying whether the whole or &part iS missing.

The format of page 4 was too difficult. The teacheethought the

.time spent explaining how to do page 6 wasn't worth°what.it,offered in
4

content.

Class B: The teacher thought the material came "too soon" and too

suddenly." She wanted to observe how welIthe children undergfood

-paft -I- part = whole and whole - part = part-,-beforeusing these concepts
a

for analyzing more di'fficult situations.

The teacher suggested eliminating tht. "candl page" (page 4)
,

because, although it was cute, the words "shrank."..-and."shiunk" were too

difficult, as was the format. She also thought page 6 should be skipped.

ActiviW.. In this activity the children are given situations that 4

may be represented by the open sentence§ a .i- = c, a -I- b 1, and

h c. The children are not asked to write sentences. They use the

part-part-whole chart to analyze and solve.

Class A: The teacher :Ind the childryn enjoyed the "worm pages"

A rj

4

8, .
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(student booklet pages 7 and 8). She thought that Activity C should come

before Activity B. '

Class B: The response was the same as for Class A. In addition,

the teacher thought there should be a group discussion that would bring

"closure" or "reinforce" what the children had been doing with "the worms.

The teacher also thought the wording on student booklet pages 9, 10, and

11 cotild be simplified. The children found page 11 particularly confusing.

The teacher suggested moving the story problems to a later activity.

Activity D. In this artivity the children are given open sentences

of the form a +El = c, D + b c, and a + b .0 They are asked to solve,

at first with no specinx-slirections, and then by using the part-part-

/whole chart.,

Class A: The teacher thought the activity went well and treated it

like a mystery puzzle, which the children'seemed to enjoy.

Class B: The teacher questioned the value of part of the activity.

She thought it should be ovtional and used only with children who had

done well on previous activities. She thought using the chart in part 2

was, helpful, but that labeling the whole and the parts in the sentence,
N.

and then filling in.the chart before solving needed more emphasis in. the

Teacher's Guide.

Activiti. E. Jn this activity the children practice solving open

sentences.

Class A: The teacher had no comments.

Glass 13: When the children had to validate sentences, they considered



, the number'after the equal sign to be the "answer" rather than thd number

in the box. Even after much teacher direction some children ti1l insisted

upon this.. The teacher decided that doing the pages was still-valuable

anywaY, since the children were recognizing false sentences fl.d Changing

them tb true ones.

Activity F. This activity provides games and puzzles to practice

.addition and,subtraction (0-20, particularly with facts having the sums,

9-14).

.-Class A: The preparations for the grid game need to be simplified.

The teacher suggested that the children could fill in their own grids.

Class B: Same comment as Class A.

Activity G. The children practice addition and subtraction facts

0-20, espscially those with ,sums 0-14. They also explore number patterns

and relationships introduced in Topics S-2 and S-3.

Class A: The'teacher thought the pages provided good practice.

She thought some of the number patterns and relationships were valuable

to her as well as the children.

Class B: The teacher thought t4e pages were good, alihough she

wasn't certain the children saw, understood, or usei any of the number

relationships shown.

Tn explaining the sentence families, she suggested that an analogy

1)-Eween the triplet of numbers in a sentence and the number of children

in a family be used. This would/help the children use the same three

cmhers For example:



Smith

,Sentonee 2 + 3

numrer of num
ik

ber of
girls boys

number of
5 41------children

43
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pport_ on Topic S-5_, Solving SAtuations and Sentences 0-20

Overall Deseription of To)ic,..

Tapic S-2. More practice in rriting sentences or their vertical

counterparts to represent a variety of problem situations is given.

Various techniques for remembering basic facts are formally presented.

Practice with facts 0-18 is given.

Activity A. This activity reviews situations from previous sentence

writing topics. However, in this activity.the children are asked to fill

in the part-part-whole chart, write a sentence, and record in the vertical

form before solving.

Class A: The activity wqnt well. The children liked the collecting

theme. Student buoklet page 6 required more teacher direction than was

indicated in the teacher's gade.

Class B: The children liked the pages. The teacher suggested each

page should have at least one worked example to help the children under-

stand the type of response required on that page.

Activity B. For the first time, the children write and solve

difference sentences using the part-part-whole chart. This provides

the background for why "difference" implies asubtraction sentence.

Class A: The teacher thought the part-part-whole analysis of difference

was explained well, but she doubted that the children understood it

completely. She had to point out several times that the following three

questions require a subtraction sentence:

How many more? How many less? What's the difference?

43 19
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Class B: The children needed alt of teaCher direction. The

'teacher wasn't sure thAt having the children change from circling the

larger number on student booklet page 8 to circliag the smalier number

on page 9 was necessary at this point. She lought this was necessary,

though, for a thorough understanding of differecce situations. She

believed the part-part-whole chart helped.

Actiyity_l. This activity uses weight situati s to give the c'hildren

practice writing and solving sentences. Most situatio s given are

difference situations.

Class A: The teacher had the children do the two typr of weight

stattons in part 1 on different days rather than doing both the same day.

She thought this was eaSier to manage and gave the children more practice.

Class B: The set up for the weight station was too difficult and

needed more explanation in the teacher's gUide. Once set up, though,

it worked. It was difficult for the children to turn back to the chart

on page 11 to Answer the questidns on page 12. The teacher thought this

should be set up better.

Activ_i_a_51.. In this activity the children practice writing and solving

difference sentences from length situations.

Class A: The children enjoyed this activity, particularly the "Great

Guess-and-Measure Machine" game on page 16. The teacher especially liked

the fact that each child hacLa copy of the game. She suggested using

f.) strips of construction paper rather than adding machine tape, as they

are more manageable.
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Class B The "Great Guess-and-Measure Machine" activity and gaMe

7777:":21

well. Student booklet page 17 was somewhat difficult for the ehildten:

The phrasing of the questions on student booklet page 18 confused the

children, and the layout was-cramp*ed and distracting. The teacher thought

it was good practice to have'the children measure, but it,should be done

in an easier context,

ActAILULF%

represented byE
This activity introduces the separating situation

-b c, or the part-part-whole sentence, whole - part

part, where the whole is unknown. The situations introduced in previous

sentence writing topics are reviewed also.

Class A: Went well. The teacher thought the children understood

the activity.

Class B: No comments.

Activities F and G. Activity F helps children organize their thinking

so that solving open sentences is easier. It deals with grouping the

numbers to be added or subtracted by 10's.

Activity (3 helps children organize their thinking so that solving

open sentences is easier. It deals with sums and differences involving

the numbcr nine and suggests a way to use the doubles facts to help

solve problems.

Class A: The teacher thought the "9 and 10 short-cuts" were confusing

instead of helpful, except to a few children who had a clear understanding

of the numbers 11-20, and who had "retained mastery of the fact 0-10.

She thought this activity should be libeled challenging and optional.
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Classli: These activities cieated confusiand,' in the teacher's

estimation, .did not help the, children at all. qhe.suggested replacing

them With more on'the facts 0-20 or with games that could be used:

Activitv H. This activity provides a variety of games and activities

'to practice writing and solving sentences.

Class A: The directions on how to play "Beat Wanda Winner" need to'

be clarified, especially the scoring. The teacher thoug4 the children

enjoyed the game.

"Solid Collections" was too easy. The same number combinaiions

appeared too frequently to make the game interesting.

-

Student booklet page 33 was good, but the teacher had to caution

the children several times to be careful following directions.

The teacher used the other games for a special math game day.

Class B: The teacher thought Beat Wanda Winner" and the "Mystefy

Container Game" were the best parts of theactiyity. She didn't have time

to do all of the activity.

Ole
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.Lport on Topic 8-6 Masteris Writino andSolvinpSentence, 0-20

OVeral] Descrixttpn of Tule

l'olLicS-6. In this last topic the emphasis has clearly changed,:,

from writing sentences to solving sentences.' yhe addition 6f three

addends is presented, as well as the more abstract notion 6f "name for,

a number." Makery of all the basic 'fact combinations with the numbers.

00 will be expected by the end of.this topic, with complete memorization

, strongly enconraged:..Much of this Tic was taken directl)i from DMP

topics32 and 35. A,

<,

General Comments

Class(A:- The ieacher thought the children had learned the part-part-
,

7

whole analysis and that it helped them become better at solving verbal

situations. She thought that, althOugh Topic S-6 provided good practie,

it was too long..

Class 13: The teacher thought the part-part-whole analysis was useful

for most children in all of the problem situatiens presented, except

difference. She believed that having the children think about "comparing"

wOuld be more helpful in analyzing difference problems. She also thought

Topic 5-6 was'a little long.

Neither teacher "saved" activities E through H for use as a periodic

review.

Activity A. This activity reviews writing and solving sentences 0-20.

Class A: The children liked "Space Patrol," however, the language

;

4
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in both the stow and the problems .could be.Simplified.

Class 13:- No comments.

7-_77771 xf'f.tri,4F-:At
.4

Activity.B. This activity givds the children practice in writing

and solving sentences.,

Class A: In Part 3, graphing reSults was thebest part of the activity.
A

lu Part 2, the teacher did not believe all children should do all pages,
.1

so she had different grohps doing different pages.

Class B: In Part 2, pages 10-13 were too difficult to require all

the children to complete them. Questions such as, "What.is the difference

between U + X and W ± V?" were too hard.. The teacher suggested dele4ng

these or labeling them optional and challenging.,

. Activity C. In this activitylthe.children make up Story situations

that'interpret given number sentences. In addition,they Validate solutions

of sentences.

Class A: Tht teacher and the children both enjoyed making up story

situetions to describe open sentences; however, sentenceS of the type

16 = + 13:wit1 the lone term to the right ofthe equal sign were too

difficult. They should not be incpded for all children since they have

not seen this form of sentence. However, the teacher suggested making

them optional and challenging.

Class B: The teacher had no comments.

Acti2Ly.D. More than two numbers are added to or subtracted from

another in this activity. Sometimes sentences are written, but usually the

emphasis is on the solution rather than the sentences.

54



Class A: The children liked the'IIAdd'em Up" characters. Doing

two-stop.-Plaelems in which the sum of three numbbrs is subtracted from

a fourth _number was difficplt, but the teacher thought it was worth-

while.

Class B: In Part 3, the game "Sum Fun" went well. In Part 4,

the game with numbered chips was good, but the preparation was time

consuming. The te4cher suggested that colored cards of premarked

chips be included in the printed materials, instead of having to mark

r.he chipS with numbers. Then, the only preparaltion would be to cut

out chips.

Activity E. 'In-this activity open sentences 0-10 are solve& and

val;Idated. Number families are introduced.

Class A: The activity went well. The teacher thought'"number

fomilies" were an important concept and liked how they were presented.

Class B: 'Th\ activity went well. The teacher had no comments.

Activity F. This activity generates names for numbers.

Classes A and B: The teachers had no comments.

ActiAtv G. This activity used student booklet pages and games to

51

4
.ve children practice in solving open sentences and in writing sentences

to deqcribe problem situations.

class A: The tuacher skipped most of the games, and had the children

Jo only the student booklet pages. The children liked the colorim; page

(p. nnd "stop" pages 29-31. The "magic square" pages were difficult

hut once the children understood where to begin, they hnd little

trozlhlt. tnd onioyed the pages:
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Class B: The children liked the "step" pages best and had the must

trouble with the "magic squares" on pages 29-31.

Activily_li. This optional activity contains challenging problems

for those children ready to seek out patterns and to form generalizations.

Classes A and B: The teachers had no comments.

Topic Inventory

Class A: All children scored at mastefy on number facts and at

mastery or progressing on sentence Writing. The most frequently missed

problem was:

Soule jacks were in a bag.

Alan took out 4 jacks.

There are 10 jacks left in the bag.

How many jacks were in the bag to start with?

Three-fourths of the children wrote 10 - 4 p.as the sentence for that

situation.

Class B: The Topic Inventory results were not reported.

s.
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TO4C SI INITIAL SENTENCE WRITING

..-.

OBJECTIVES

Tle_Taratory

,

1., Given an open problem situation Wolving the numbets 0-20 that

is solvable by using either addition or subtraction, writes a

sentence' that represents the situation. (writes open + or -

sentence' 0-20)

a
2. Given an open sentence of the form a + b =%0 or involving

b
,

the numbers,0-10, solves it.i (solves a.+ b = 0 sentence 0-10)

a
3. Given an open sentence of the*form a,- b5 0 or involving

the numbu,s 0-10, solves it. (solves a - b = 0 5entence 0-10)

OVERVIEW

Whether or not we have always explicitly mentioned it.and whether

or not you have .explicitly realized it, yOu and the children have been

dealing with addition and subtraction problem situations for some time

now. Tn fact, the children have probably devised some strategies for

solving thope problems. Some of these strategies have resulted from

their work with IMP but it is also quite likely that some of the

strategies have been worked out independently of.formal instruction.

The major feature of this topic is that it is the first time in

the DMP program that the traditional symbolism associated with the

addition and subtraction operations will be used. As such it is the

first of many DMP topics that all have as their major goal the

development of efficient problem solving behaviors in children with

respect to addition/subtraction problem situations. Consider an

example:

Todd has 2 dollars and Maria has 1 dolldr. how
many dollars do they have altogether?

55a
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At their current stage of development, many, if not most, of your

.children could probably correctly respohd "5'dollars." If asked

how they got the answer, you might flear, I ust know itn or "1

counted 3, four, five." However, if the amounts were changed to

8 dollars and 9 dollars, the number of correct responses as well

as the strategies used would be different. You would get fewer

"1 justknow it" responses and more counting and probably some

physical or pictorial modeling along with.counting. As the children

get older, and if the amounts were changed to 38 dollars and 49

dollars, then the hoped-for strategy would most likely be 38

-I- 49

written by the child and then correctly computed. That definitely

would be the desired behavi-- if the amounts were 2,328 dollars

and 4,049 dollars! Many DMP topics and a great deal of work by

you and succeeding teachers lie between your children's present

problem solving capabilities and the ultimate efficient problem

solving behaviors.

In order to reasonably delimit the discussion, we will consider

only one-step problem situations dealing with addition and ubtraction;

Some of the discussion will also be applicable to fflulti-step problems

as well as to multiplication/division problems. The DMP approach

to problem solving involves several steps on the child's part:

I. Analysis of the problem. Within the present context, this

implies looking at the two numbers involved and deciding

whethor addition or ubt raction is the appropriate

operation.
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2. Representation in a symbolic way.- This will:usually mean

opensuntence.Atfirst,th e.senLence will be

horizontal, 8 + 4 $.$ bot later the vertical

18
641, e.g.

$
'

will be elicouraged.
't

27

3. Solution of the open sent;pnce. At the present,stage, a

number.of differ6.nt stiategies can be expected from the

child'. Much 'of the instructional effort in succeeding

DMP topics will be devoted to teaaing the child the

,rnore efficient methods of computation that involve

memorization of "basic facts" and understanding and use,

of traditional computatiOnal algorithms.

4. Validation or verification of solution. This iwplies
. .

not only ),,he simple checking of the correctness ofe
computation but also the thasonableness of answer to the

.

original problem situation, Included within this

category is the whOle notiOn oL estimating the size of

the solution prior to engagihg in computation.

. 4

ft must be emphasized that neither sent-ence writing nor acquisition

of basic facts nor computational accuracy are ends in themselves.

They art. simply component parts of the overall greater aim of

problem solving ability.

in this first sentence writing topic, only the problem

,situations of simple joining and separ:kting are considered. By

simple is meant the context that results in sentences of the form

a + b ri or a h L,j . tio missing addend (a +

UI
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t,

missing subtrahend (z = c) or missing minuend (E] b = c)

contexts ate presented. After the children review joining, and

separating, they are introduced first to the + (add on) and - (take

away).symbols.The joining and separating situations are structured

so that the initial emphasis is on the operation rather than the

. solution. When the children have become familiar with the symbol,

they then write phrases (7 + 1, 7 - 1) to represent joining or

separating situations. The emphasis shifts to that of representing

and solving.

After writing phrases for the add on or take away situations,

the children are introduced to writing and solving the complete

sentence. As indicated earlier,. you can expect a variety of solving

behaviors at this time. In fact, in many eases the children will

probably solve the situation before they write a sentence and may

balk at writing something they view as unnecessary. Handle such

behavior as best you can. Here are some of the strategies children

may use.

I. Knowledge of some basic number combinations. This is the

"Itjust know" response. This may be due to practice imposed

by a parent or previous teacher. Usually a child will not

know all facts, just some simplp addition combinations and

some of the "doubles" facts like 4 1- 4 = 8.

2. Counting. When presented with a physical stimulus (blocks,

cubes, arbitrary measurement units) or with pictures of

things, a child may simply count out the sets. Sometimes

he/she will count the totality of the joined sets in

...
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addition (i.e., start counting, 1, 2, 3, j but

at other times it is a counting up from the number of onp

of the sets. For example, when asked to find the sum of

7 cubes and 4 cubes, the child may count "7, eight, nine,

ten, eleven" where the written number words are kept

track of. This is, perhaps the most efficient counting

straregy, but other children may count up seven numbers

from the 4. When the problem is of a missing addend type,

such as "I have 7 pennies and a toy costs 12c. How many

more pennies do I need?" Some children will add up from

7 to 12 while others will count,down from 12 to 7.

Ck\
3. Modeling. The child will represent numbers given in a

problem by using counters (cubes, links, buttons) or by

drawing pictures. When pictures are given in a problem

situation, the child will most likely use those pictures

themselves as models and may cross out some pictured

objects if it is a subtractive situation or draw some more

pictures in if it is an additive situation. After modeling,

the child will most likely count the resulting set beginning

wit4 1 in order to determine the final solution.

Each of these strategies has its value, and for a child who can use

one of them efficiently and well, it would have.a great deal of

value. As a teacher, you will have to assess each individual child

and build upon his/her strengths. A great deal of verbalization and

discussion of the various ways to solve may give certain children

63
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insights into these alternative strategies. Valuable things to'

consider are the fact that the result of adding is always a number

that is larger than either set that was joined to make that sum

(except, of course, when one of the numbers is zero),'and Similarly

that the result in subtraction is smaller than the set you take

from, and that it is impossible to subtract a larger number from

a smaller number.

Prior to this topic the children's experience with equality has

been such that they could see the two equal sets or the two parts of

one set that equal the other. This is not.always the case with the

joining and rteparating situations presented here. If there are

children who are having difficulty with this, different colored sets

could be used to represent the situation.

For example: A rabbit has 5 spots. The machine gives him

4 more. How many does the rabbit have?

Five yellow links could be used to represent the number the

rabbit had, f(Aar blue ones could represent the number added on.

These two sets could be joined and matched to a set of nine that

you had constructed previously (perhaps as part of a group of

0-10 sets).

No mastery of objectives is expected in this topic. You should

not begin any formal "drill" with basic facts at this time. A

gradual introduction to memorization will be presented in the next

sentence writing--addition/subtraction topic.
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ACTIVITY Si A

in preparation for the introduction to the 4. and - signs and

for writing mathematicai sentences, this activity reviews Joining

and separating with the childrpn verbalizing what theY are doing.

Q1-1).11.11.tivet';

1 wi'ites open + or - sentence. 0-20

2 solves a + b =0 sentence 0-10

3 solves a - b = sentence 0-10

%
Ouanization

large group (Parts 2,- 3)

individual (Part 3)

Vocabularx

add on

take.away

Materials

Student Booklet page 2 (Part A)

Student Booklet pago 3,to 5 (Part 3) .

Cards SlA a-h (Part

links.(Parts 1, 2, 3)

cubes (Part 3)
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Part 1. Make'chains of 7, 8, 9, or 10 links. gakc enough So that
-,z

each child has, one. Fill a large container with links.

Part 2. Cut apart Cards SlA 4-h.

igsEalizIELEato. tions

Part 1 In this part the children make andmrecord joining and

separating changes made to chains.

Give each child a chain that is 7, 8, 9, or 10 links long .

and Student,Bookletpage 2.

Have the children record the number of links in ti..ir chain

in the first box on page 2.

\
4 sfr 4

, \- L;"

\i

-IchAW;e1)_

Take a handful (0-10) of links from large container. Have

the children count with you tha numt-er ot links you drew. For example,

6.

Than say,'"First, change. ADD on 6 links. Each cli1d adds

6 links to his or her chain.

Then ask, "How long is your chain now? Have tbem record Ln

the middle box.

\

V

4
.t\

Draw anothr handinl ot link:-; and count them with the chillren.

(For example, 10 link!.;)



2

:Announce, "Second change, TAKE AWAY 10 links. Each child takes

'10 links from his or her chain.

Ask, "llOw long is your chain noW?" Have them record on the

last box.

\I
°"'\Croftse .;.,

f

\ I

.40 '`te"Aq)17
eftL 3

.

Now have one or more children show their.paper and explain what

happened. For example: "I had 7 links. I adddd (or put on) 6

links and got 13. Then.I took away 10 links and had 3 left." or

"When I put more on, my chain became 13. When I took some off, my

chain became 3."

Play 6 more rounds of Chain Change. The children can keep the

same beginning number, or they can exchange chains.

Variations:

1. Begin with

add.

17, 18, 19, or 20 !inks. First, subtract, then

2. Begin with

changes.

17, 18, 19 or 20 links and 2 subtraction

3. Begin with 1, 2, or 3 links and make 0,40 addition changes.

4. Begin with 10-20 links and make subtraction changes until

you "dead end"--or lave to take away more links than are

in Ihe chain.
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Part 2, in this part, as a group, the children guess the.directiions

on a card. This is for practice with physical Jobjects. If the 'skill

at guessing or describing,the direqions seems beyond the children's

ability, go on to the next part.

,

Begin by drawing one of the Cards a-h. For example: Card a

Make a chrian of 9

Make a chain of 4

Put them together.

How many altogether?'

Do what the card Says, counting links aloud, so that the children

can see how many you used.

Write the answer, 13, on the board. Ask what the card told you

to do.

%
Do one more card. Then choose children one at a time to do the

remaining cards. Have each count as you did and write the answers

on the board.

This part kprovides three student booklet pages. At this

point in time, let the children use whatever strategy they want to

holp

udent Booklet pae . Do this with the children as a group .

v.irious strategies.

ieo! Booklet ,:a-es and t.). The di i 1 d ren lioii 1 d t he f:c

6,9

w J4-"I"."7 7291g:
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ACTIVITY S113

In this activity the children are introduced to the + and -

symbols. They choose or write the symbol that describes the joining

or separating situation given.

9bjectives

I writes open + or - sentence 0-20

2 solves a + b = Ei sentence 0-10

3 solves a - b = sentence 0-10

Organization

large group (Par 1)

indivi&al (Part 2)

Vocabulary

(addition or add on)

(subtraction or take away)

add

subtract

Materials

Picture Cards 231i a-c and S1B a: b

Student Booklet pages' 6 to 9 (Part 2)

prepir.a_tion

Nfl special preparation.



0 If

rS.

A

Teachinst Slia.E.tfsigns

67 °

Part l' Read the Story "The Unput-Putter (Teacher Guide pages 16 to 18)

and show the Picture Cards as indicated in the,story.

When.you have finished, put the + and - symbols on the board.

Discuss with the Children what the' symbols could be called. Have

the children read the symbol + as "add" or as "add on" and the
V

symbol - as "subtradt" or "take aw4,."

Then read the follwing stories to the children and have them

decide where the dial on the Upper7Putter was set, at+ or -.

(Encourage verbalization by kids as to why they choose + or°-,

i.e., because there is-more often a change, or less often the

change.) '

1. Mrs. Dribble brought her yellow anteater, Alvin.
He went in,with no spots and came out with five
beautiful orange ones. Where was the dial? (+)

2. Then there was little Horace Bedsteader and his
pet turtle, DenniS. Dennis crawled in with
three spots on his back and came out with nine.
Where was the dial? (+)

3. Poor Bianca Giilydiddle came to Mr. D. Zine with
a problem. Her pet praying mantis, Lucifer; had
too many stripes. So Lucifer, who had seven
stripes, went through the Unput-Putter and came
out with only four. Where was the dial? (-)

4. Farmer Fitzfeather's favorite cow, Frosty, wandered
too near the machine. She used to have eight spots,
but when she emerged from the machine, slightly
sh.lkon, she didn't have ;1 single one! Where was
the (-)

1,.
I

teamlit,
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5. A nearsighted gnu named Gus walked into the machine
by mistake. When he went.in, he. had three stars "1

on his tummy. When he came out, he had ten stars.
Where was'the dial?' (+)

G. Hugo, the duckbill platypus, went into tlle Unput-Putter
with three spots. He came out with four spOts on
his back and two on his bill. He admiial himself
'in the shiny side of the machine. Where waro the
dial? (+)

Part 2 Iltt.:21a.e.sAandStudentBoo17. Have the children do these

individually after some direction. Do soLe examples first. The

children are to circle either the + or the - fo show what happened.

If the children have problems, tell them to compare the number of

spots in the "before" and after." If the "before" is greater than

the after, some things were taken away. If the "before" is less

than the "after," some things were added on. Discuss these two

pages before going on tb pages 8 and 9.

Student Booklet pages 8 and 9. Tell the children that Mr. D. Zine

decided that if the machine could put and unput designs on animals,

it couLd do the same things to objects like tools, toys or teapots.

Discuss the example on page 8. The children are to write + or -

szi

I to

-
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on the circle (or dial) to show what happened. Do some other problems

from page 8, explaining that the machine isn't pictured, just the

oblects. First comes the pictutle of how the object looked before it

entered the machine and then comes the picture of how it looked after

'*44/tt came out of the machine. Then comes the dial in which they are to

write + or -. Let the children finish page 8 and do page 9 independently.

Then discuss their answers.

When you discuss their answers, ask howmany stripes, stars or

whatever you added on or take away.

.7-
1,41
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The Unput-Putter

!.?

St
t

Twice upon a time, sometime tomorrow or
the day afterr, there lived a preposterous
inventor,. His name was Mk. D. Zine. He'
lived in a preposterous house which .suited
him perfectly.

-Y* Stop. Show card 2 3H-a.
Pzt.

r.))4
4

gym":

23H-a

23H-b

One morning, he started to build a new
nventidn. He hammered,opasted, scissored,
4lued, screwed, folded, wrenched, and finally
Tinished his ratest creation. Stepping back
to admire it, he:realdzed that he hadn't the
faintest idea what kind of machine it was or
what it was for. 4

Stop. Show card 2 3H-b.

"Oh, catfish! What am I going to do
with'this machine when I don't know what it
does?" hd muttered tor,himself.

"Guess!" a voice'sputtered. It was the
machine talking.

"Blithering barnacles! You talk?" asked ,

Mr. D. Zine.
"Yes," sputtered the machine.
"Well then, I'll guess what you do. Are

you a grape deseeder?" -- "No."
"Are you a ladybug baby-sitter?" -- "No."
"Are you a cobweb dry cleaner?" -- "No."
"Do you make roller skates for snails?" --

"No."
Poor Mr. D. Zine. He kept guessing until

he lost his voice, but no luck. He couldn't
guess the purpose of his marvelous (but
mysterious) machine.

Meanwhile his pet spider, Alice, crept up
to the machine to get a closer look. She was
peering into one of the machine's many tubes
when, all of a suddenslurp! She was sucked
into the machine. She felt something very
strange happening, but she couldn't tell what.
Then the machine spit her out.

-



4-

ofs-'

o

Stop.. Show card 2311-c:
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And.quess what! She was covered with
eight loVely pink spots!

.

"Fantastic!" she squeaked.
"Aha! So that's its secreW chortled

Mr. D. Zine. 'It puts On spots!"
"Just then Sam, the skunk, stepped up

to the machine and was slurped into it.- A .

minute later he came out, but he had no stripe!
"Now I know. You put on spots and stripes

and things sometimes, and sometimes you'unput
them. I shall call you an Uuut-Putter," said
Mr. D. Zinc.

.

"That's what I am," sputtered the mRchine.
From then on the phput-Putter was a

tremendous stAccessi People c6.me from great
distances to-put their pets through Mr. D. Zine's
machine.

But there was a problem. No one knew if
the machine would add on or take away spots,
stars, or stripes.

So, Mr. D. Zine decided to put a *dial on
the machine.- He hammered, drew, and printed
until he had a dial that said, "PUT" and "UNPUT."
That worked fine for awhile. Friends who wanted
to add on stars, stripes, or spots turned the
dial to "PUT." Friends who wanted to take
away spots, stripes, or stars turned the dial
to "UNPUT."

Then all of a sudglen the machine quit
working.

"What's the matter?" asked Mr. D. Zinc.
"Matter? Matter?" sputtered the machine.

"Oh, aches and pains! It's that dial. It's
so big it gives me a headache and it takes
some people a long.,tim0 to read it. Please-
find a better way to say 'put' and tinput.
I just can't work."

Well, Mr. D. Zine thought and thought,
but he was stumped. What couldo?

Just then Mr. D. 'Line heard a knock at
the door.

"Oh catfish," he said. "Here's someone
to use the machine and it isn't working."
But it w*n't someone who warted to use the
machine. , it was a short person with a purple
cape and a briefcase.

"Salutations. My name is Symbol Simon
and I'm here to solve your problem," squeaked
the stranger.
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"I have just the right symbols for you.'
For people who want to add on, .use this sign
on the dial," he said and he opened one side
of his cape.

Stop. Show card S1B-a.

"For people'who want to take away, use this
sign on your dial," he said as he opened the
other side of his cape.

Stop. .Show card SiB-b.

"Oh, thank you! Thank you!" said Mr. D.
Zinc. ,Then he built a new dial and everyone,
even the Unput-Putter was happy.

4



ACTIVITY S1 C
. . a

In this activity the children choose or write phrases to represent

joining and separating situations.

Objectives

I writes open + or - sentence 0-20

2 solves a + b = sentence 0-10

3 solves a - b = sentence 0-10

OrgAnik:Ltion

large group, individual

Materials

Student BOoklet pages 10 and 11 .

No special preparation.

Teaching Suggestions

.Read the story "Instructions for the Unput-Putter." (TG page 22)

Then discuss the following examples of instructions Mr. D. Zine

could give the machine.

1. Telly Turtle had seven spots. She wanted to have three

of them taken off.

a. What instructions could Mr. D. Zinc give the machine?

(7 )

Some children may want to write 3 7. Use objects

to show that this doesn't. make sense. Set out 1
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objects or draw 3 spots on the chalkboard and ask

if you can take seven away.

b. How many spots did Telly have after she came out of

'the machine? (4)

Use objects to solve. Set out 7 links saying, "She

had 7 spots." Then take away 3 saying, "She had three

taken away." Count.how many are left.

2. Doris' pet snake, Slim, had six stripes. He wanted, two

more stripes.

a. What instructiOns could Mr. D. Zinc give the machine?

(6 + 2)

Some children may want to write 2 + 6. Ask if 6 + 2

and 2.+ 6 represent the same number. Use objects or

pictures on the chalkbo'ard to show that they do.

0 0

0 0

(.0 +

00
000 00

2. +

MEM

1=

00
00

8

'to

Tell the children to use the phrase that makes the

the most sense to Lhem.

'

' ;?
. s.1.14(41cr;Z:4

-A
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b. How many stripes.did.§lim have after hecam.e out of

the machine? (8)

Use links to show chilidren how to solve.

z

cm c-a c-2ran= add on C73C-2 count to,8.
. .

, .

, .

Stubent Booklet pages_10 and 11. Begin by going over the first

problem on page 10, For this example,, physical modeling with links

is suggested.

How many dots did the ball have to start`with? (5--set out five

links)

Were dots added on or taken away? (added on)

How many? (4)

.

What instructions or pilrase would that be? (5 + 4) Circle it.

Let's see how many spots the ball would have then. (Join 4 more

links with the 5 and count to get 9. Or join and count saying we
.

have 5 and adding on 4 more gives us six, seven, eight, nine!)

The ball would have 9 spots after it came out of the machine.

Let's record that on the box. Write 9 the box.
-

Do another one or two examples from pages 10 and 11 as you think

necessary. Then let the children finish the pages on their own.

4
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In this. activity'and the following optional one, the children'

practice writing phrases that represent joining and separating

situations, as well as solving those problem situations. In this

activity numerounes s used. In E, length and weight are used.

41bledtives

I writes open + or - sentence 0-20

2 solvesa + b = Ca sentence 0-10

3 solves a - b = sentence 0-10

Okganization

large group
.

individual

Materials

3

Student Booklet_pages 12/and 13

links

-cubes

Prepatra t ion

No special preparation.

Teaching Suggestions-

f-

in this activily die children write phrases to describe joining

and separating .sitnations presented in stories. They also solve.

cl
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Student Booklet ?age 12. Give eaCh child 20 links or cubes. °

Read the following.story problems with the children. For each story

they are,to write,a phrase and then solve to find the answer. Point

out that when.things are added on the sum or result of the joining

is bigger than either set being joined. Also point out.that when

thii .3 ale taken away the remainder is less that what you had when

you _started.

At this point you could also discuss the phraks 7 + 0 or 7 - 0

and what they 'mean. For example, if the story was:

Mr. D. Zinc had 7 nails. He went to the store, but .

didn't buy anymore. How many did he .have them? (7 + 0

Throughout the work on this page, discuss various solution

strategies children may be using. Although physical modeling.i

recommendsd, encourage children to try different methods. Whenever

possible, give praise to those children who may "know" &particular

7 number fact, indicating that that is a particularly good, quick and

efficient way to solve probleffis.

Introduction: Mr., D. Zinc discovered that he could use the

same kind of messages that he was giving the Unput-Putter to keep

track of what happened 'to supplies in his workshop. For example,

in one can he had 15 snaps. He used 7 of them on the Unput-Putter.

Nhat do you think he wrote down? (15 7) How many snaps did

he have left in the cup? (8)
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1. Nails. Mr. D. Zine had 6 nails in a pocket. He put

7 more nails. How many did he have then? (6 + 7 101)

2. Pins. Mr. D. Zine had 9 pins. Mrs. Hmhm, his neighbor,
;

gave him 5 more pins. How many ,did he have then?

(9' + 5 fiZI

Bolts. Mr. D. Zine used 8 bolts to make a chair. If

he had 12 before he made the chair, how many did he

have left? (12 - 8 [741)

4. Nuts. 10 wing nuts were in a jar. 6 were used.

How many wing nuts are still in the jar? (10 6

5 Screws. Mr. D. Zine had 10 screws. His pet spider

79

found ln more. How many screws altogether? (10 + 10 F2-61 )

6. Chips. Mr. D. Zine used 4 wood chips to make a doll.

He used 9 wood 'chips to make a puppet. How many chips

did he use altogether? (4 + 9 13 )

Mrs. Hmhm had 9 hotLle caps. She gave 3 to

t

Mr. D. Zinc,. How many did she have left? (9 - 3

-.inks. Mr.. D. Zine's pet skunk used 9 links to measure

hi:, tail. 1:c used 9 more tu measure his body. How

,!iany I inks i he pse to measure both? (9 + 9 11181 )

inck!:. There wore 11 tneks in n can. Mr. H. /Ant'

h to pnt.ch the lInput -Plater. How 111,111v Unkn

o *1( hi iho cnn? (II

Ihoro woro / nnnp.: in cnh. . I I. :ino

; How MHO: SIJj il to,;ethor.: (2



Now 4o.an example from Student Booklet page 13 and let the

children finish the page independently. Save pages 12 and 13 for,,

later use in Activity SlF.



XCTIVITY S1 E

(Optional)

a

\

In this activity the children practice writing and solving

phrases that represent joining and separating situations. The

situations involve some measurement.

Objectives

I writes open + or - sentence 0-20

2 solves a + b '= El sentence 0-10

3 solves a - b = sentence 0-10

zaion

large group

pairs

Mat.erials

Studwit Booklet pages 14 to 17

links

small washers

haFances

lay

ot up to 10 woiy,ht stations (or as many as you havci, balances for).

At yaoh stdtion havo 5 oh1oots

111..hp:, of clay.)

laholod H, P, !;, Y. (You mav use

Have small wasnor!; !or Each obiect should

woi01 from 3 It, 10 wlshors.



-

a.

IhALh3ng Suggestions

Begin by explaining that the instructions or phrases that

Mr. D. Zinc gives the machine can be used to recor0 what happens with-

any adding on or taking away.

Stuclpilt_132.2j5.1211_211g_q_14. This page asks the children to measure

and then to join and separate Using chains of finks obtained from

measuring. Give each child page 14 and a pile of links. After the

children have measured their necks and wrists, they need only look at

what was recorded for measurements in order to "Make N" orN"Make W"

as directed. Do the ge with the children, making sure they record

both phrases and answers.

Student-Booklet pages 15 and 16. Page 15, which is similar to

14 should be done by part of the children while the others are weighing

the 5 objects at the weight stations and recording weights on page 16.

Then they switch. When all children have completed page 15 and the

weighing, do the joining and separating questions on page 16 as a large

group.

.f.tudy.rt.t Book 1t. RaP,e 1.7. This page i s simi Lir. to 1.6, except that

thy weighilw has been done. The children may complete page 17

independent-Iv.



ACTIVITY S1 F

t ,

1

83

In this activitythe children are introduced to writing mathematical

sentence6. (a + b 0) to represent joining and separating situations.

They- also;solve sentences.

Objectives

I writes opri. + or - sentence 0-20

2. solves a + b = sentence 0-10

3 solves a - b = 0 sentence 0-10

Orlanization.

group (Part 1)

individual (Part 2)

Materials

Student Booklet pages 18 and 19 (Part 2)

cubes, links (Part:; I and 2)

Vocabulary

(something)

Pryparat..ion

Ny :-;pecial preparation.

i ri6

11,. idin i ricidv t ilca 1 with romp tote mitt hema i;1 1 t yoccs .

intr()duce!; thy yomplyte :>onteuce yjvy:. the childr,n



84

4..:154

the opportunity to choose, write, and solve sentences that represent

joining and separating situations. Do both. parts.

Part I Begin by reading the following problem.to the children:

A monkey had six spots. The UnputPutter gave him .

two more. How many did he have then?

Write 6 + 2 = on the board saying, "The moneky had 6 spots.

Two more were added on; that equals something."

Explain to the children that you have written a sentence on the

board that describes the story. Ask them if they remember writing

sentences before--shorter ones. (m = n, m n, 6 = 6, 7 0 3.)

Ask someone to read this sentence. 6 + 2 = (Six plus

r--"!
two equal something.) Stress that the = Li is read as "equals

something," rather than "equals box."

Then ask what would go in the box to make the sentence true. (8)

Use links to orove 6 + 2 =

Go back to Student Booklet pages 12 or 13. Have the children write

sentences or put in the equal signs between the phrases and the 0 is

to make sentences.

Then do as many of the following problems as you think necessary

with the children. Mem6rization of lac:ts is not expected. Explain

that witch they are Finding out the number that goes into the box, they

ire solying the sentence.

foro doing the problems, hoye\:er, review this problem solving

.nc,, with the children:

JA
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1. Decide whether it will be a dr - situations.

2. Write appropriate phrase.

3. Then write = 0 .

4. Finally, solve by finding the answer using whatever
1

strategy is appropriate and then writing numeral in L3 .

1. Symbol Simon decided he wanted more symbols on his.cape.

He had 8 and the machine added 7 more. How many did he

have then? (7 + 8 = g .or 8 + 7 =

2. A huge beetle with 17 spots on its back went through the

Unput-putter. 8 spots were taken away. How many were

left? (17 - 8 =

3. Mr. D. Zine had 20 cents. He bought a new pencil for 13.

How much money did he have left? (20 - 13 =

4. Mr. D. Zine had 6 screw drivers. Mr. Umhm gave him 4 new

Part 2

ones. How many did he have then? (6 4 , 4 6 =

10 )

In this part the children use Student Booklet pages 18 and 19

v.

to choose, write and solve sentences that represent joining and

separating situations. Do as many examples as you think necessary.

Then let the children work independently. You may also want to discuss

prohlem F (9 4- 0 [ j) as a group.

OP pa;:e 19 check to see that the children are writing sentences

correctly. A potontial typt: ol error that could occur is writing

i-pit or H 7 -
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ACTIVITY S1 G

This activity gives children additional practice in writing open

sentences about joining and separating situations.

Objectives

I writes open + or - sentence 0-20

2 solves a + b = sentence 0-10

3 solves a - b = D sentence 0-10

912anization

large group (Part 1)

pairs (Part 2)

Materials

large washers (Part 1)

pencils (optional) (Part 1)

blank paper (Parts 1, 2)

objects such as solids, cubes, and links (Part 2)

Student Booklet pages 20 to 22 (Part 3)

PreparaLion_

Part.1 Cut p enough small slips of paper for about one-third of the

large group. Write a single number from 0-10 on each piece

p,ipe fa.

P,Ir t ot lip at least one station tor cacl pair by placing 1 to 20

()hie at cach -,tation. At halt of tht., station:-;, :wparate

tiw ohject S inf.() tWO !-'t5-; by puttilo; one sot on i it.ce ot
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paper and the other se,t off 'the paper. For,example, you could

separate nine objects by putting six on the paper and three oft

the paper. At the other stations, put all the objects on the

paper..

Teaching Suggestions

ln this activity the children write and solve open sentences that

describe joining and separating situations involving numerousness.

You may do any or all parts. In Part 1 theechildren move from

partner to partner and in Part 2 pairs move from station ta station.

In Part 3 the children work individually on Student Booklet pages.

Part I Provide each child in two-thirds of the large group with 1 to

10 washers. He can put them on a pencil so that he can carry them'with

him as he moves around the room. Provide each child in one-third of

the group with a slip of paper with a number written on it. Also give

each child a blank piece of paper on which to write open sentences.

The children move about the room seeking partners--each child

with washers pairing eitl Ito a child with a slip of paper or with

another child with washe. Two children with slips of paper do nut

qualify as partne rs. When a child with washers pairs with a child with

slip of paper, the numhor on the slip tells how many washers the

children are to take away. Each child writes an open sentence to

describe tho situation and thcn solves. For example, if one child

has iight wash-rs and the other child has a 3 written on his slip,

thon wri to Lilo sentence 8 3 - , take three washers away from the

oiyht tO Mud that live dro lett, nd complete thy ScOten(e 8 ,

[.);*

9



When a child with washers pairs with another child with washers, the

two children write a sentence about putting together their sets in,

either order and put the washers together to solve. After making the

recording, each child retrieves hisown washers, fiuds a new partner,

and repeats this procedure.

After a perlod of time, change 'the group so that children who had

the slips of paper have washers. Ot6erwise, the children with the slips

of paper would never write a sentence to describe a joining situation.

Part 2 Give each pair of.children a pheet of paper. The pairs move

from station to station writing open Pentences about the situations at

each station. If there are 0'70 sets at a. itation, the two, children

write an open sentence about adding the set off the paper to the set

on the paper, join the sets to solve, and complete the open sentence.

They leave the objectson the paper after they have joined them and

move on to another station.

If a station has only the set on the paper, one child decides

how many objects to take- away. The two children write an open sentence,

take the number of objects they decided upon off the paper, and complete

the. sentence. They should leave the sets separated and move on to

another station. Thus, at a given station, the objects alternate

being all on the paper and some on and some off. As a result,

different pairs of children will write different sentences.

If some of the objects are misplaced as the children work at the

,;tat ion, the total number of objects at a station will charwe. Do not

worry about it.' What is important is to observe the children writim;

1 :lag



the open sentences to see that they accurately represent the joining

or separating situation at their station.

l!art 3 On Student Booklet TIAlLs 20-22, the children choose,or write

sentences and then solve. They should use objects to help them solve.

Remember, that no memorization of facts is expected in this topic.



V

Si PROGRESS CHECK (TOPIC INVENTORY)

This is not a Topic Inventory, for mastery.of stated objectives

is not expected. This is merely a progress. check to give you informa-
r

tion on how the children are progressing. It also provides necessary

data for Coordinated Study #1, involving the.sentence writing topics.

Please give the children's completed pages to Connie Cooksqn.

Objectives

writes correct sign + or -

writes sente.nce 0-10

Organization

large group

Materials

pages A and B

pencils

Time

approximately 10-15 min.

Instruct ions
_

1. (;ive each child pages A and B.

2. When giving the progress check, read the directions for each item

at least twice. Repeat the directions as many times as You think

nccc:isary.
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Directions to children.

.4

Print your name at the top of the first page--page A.

(Pause) ,
4. . -

1. Find number 1;- at the.top of ,the page. Look at the dog. It Went

through Mr. D. Zine:s UnputPutter machine. Decide if spots. were

added on or taken'away. Write the correct sign in the dial.

(Pause)

2. Find number 2. Look ac,the boot that went_ihrough the machine.

Decide if squares were added on or taken away. Write the correct

sign in the dial.

(Pause)

3. Find Aumb8r 3. Look at the hat that went through the machine.

91

Decide if dots,were added on o'r taken away. Write the correct sign

in the dial,

(Pause)

4. Find number 4. Look at the leaf that went through the machine.

Decide if stars were added'on or taken away. Write the correct

sign in the dial.

(Pause)

5. Find number 5. Look at the mushroom that went through the machine.

Decide if stripes were added on or taken away. Write the ,orrect

sign in the dial..

(Pause)

9

.
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-.. "7,7",

Turn to the next page--page B. Write your name at the top.

-
(PauSe)

7.-

6. Fine number 6. Look at the set of stars. NeXt to them it says,
Ii

"ada on 3." Write'a sentence with an equal sign and a box that tells

about the story. You do not have to solve.

(Pause),

7. Find number 7. Look at the set of fish. Next to them it says,

"take. awa0." Write a sentence with an equal sign and a box that )

y.tells about the story. You do not have to solve.

(Pause)

8. Find number 8. Look at the set of bees. Next to them it says,

or " T twent away. Uri e a sentence with an equal sign and.a box that

tells about the story. You do not have to solve.

(Pause).

9. Find number 9. Look at the set of bugs. Next.to them it says,

"2 more came." Write a sentence with an equal sign and a box that

tells about the story. You do not ave to solve.

(Pause)

10. Find number 10. Look at the set of birds. Next to them it says,

"5 go away." Write a sentence with an equal sign and a box that

tells about the story. You do not have to solve.

(Pause)

r:o

dc.
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.:: : How far around? Use 6"=")-)

N

NECK WgIST

0

71:'

e

Write A phrase about each problem.
9

1.. How long are N and W
together?

N

2. How löngyould 2 N's be?

I ,

Then answer the quettion.'

. Row long would 2 W's be?

67.:7177
4. Make N. Take off 2

How long is it now?

S.

5. Make W. Take off 3
How long is it now?

6. Make'W. put on 0
How long is it now?. 4

7. Make N. Put on 1
How long is it now?

8. Make N. Take off 4 `: (

How long is it now?

9.

7,

Make N. Take off 6
.How long is it now?

U4

'
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Make A. Take-off. 3.7.:Dc.:7).!!.2

;How long is it now?

3. Make K. Put on 4 \..DC' .

'How long is it now? '

(7'
4. Make A. Put'on 1 \'..)(7-1.

How long is it now?

5.

6..

7.

8.

9.

r

SAS

2..

0

Make K. Take off 1

_
-))

.
s,

4.2.22.2P a

How long is it now? 222311

\

Make K.
How long

Take off 0
is it now?

\,j

Make A.
How long

How long

Take off 2
is it now?

are 2 A's?

How long are 2 K's?
..gMMEMIr...111 ".

112
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,How heavy? USe washers.

Gis
't

Sis

H is

Owl

,

,

.R

:N .. .14

Write a.phrase abOut each problem. Then answer the question..,

1. How heavy would G and H
. be,,together?

2. How heavy would'R and S
be together? /

p. ,ts

3. How heavy would S and T
Wtogether?,

VD

4. Take 3 from R-'
How heavy is it now?

5. Take 3 from S.
How heavy as it now?

6. Take 3 from T.
How heavy is it now?

7. Take 1 from G.
How heavy is it now?

8. Take 2 from H.
how heavy is it now?

,.

c.5
.

1

.1
=lm

9; Add on 3 to H. -113
How heavy is it now?

I

.

r.



9

.'

re D. Line weighed 5 objects inthis shop.

D is

B is

fa

E is 3

^ is

1777.,
. -

.I7,
44'5

,

-Write at-Ir4se aboUt each problem. .Then ariswer.,.the ciuestion.-

How heavy are A and B
togetter?

2. How heavy are 2 B's?.

V.

I Mi.

1":`

a. II'
e

3. How heavy are D and E- LI -(
a

together?

,

U.)

4. How heavy are B and.D
together?

I 1

5. Take 1 from B.
How heavy is it noW?

6. Take 3 from D.
How heavy is it now?

7. Take 2 from C.
flow, heavy is it now?

8. Ta.4e 4 from A.
How heavy is it now?

9. Take 0 from E.
How heavy is it now?

'ilk

.1 I I aM1.

114
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.

//11' 4.- v .4 '"' :1. .
. . J.. . ''..v, s.

Circle . the.. tA.C4q.'. serife.nco;i0i.paott Oictur.p;...

::.''-'irrl" -.' .i."4.-.' '.t..1:4. 40' A,..,,,),": ' ,....,..37i.i : r: i' 2 :-,- , -.... ::..4 ..'. , -.',:;...;-74'.....

t I 4

.1'
1 III )..,

o ,
I

Then solve it.

. 0

° .

e!

11X '. ':

There were 6 cupcakes:
. Martin 'ate 2....
How many arelithere:now?

we

A I .c

144

-.

I

41. .

.6 +2

"6
.

/46 ..

t I
o

11111111

01,1111010

113

Ner

. .

There "ere 7 :cookies.,-.
Tranny made, 1 more.

How 6iany e there..now?
1

r.,

e'

401101.1111,

1,

1+1

I

/4

There Were 2 iCe cream cones. 2..3
4\ .v

Silly bought 3 more. 'w ;,

How many are there now?

+ 3

5 owls flew away.

X

= 5.

111111M

ft
1

5-9

;
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rifli sertfenel wi-kh a 0 -For acc

Then solve the' sen+ence-
4

-t
d The hen 141d

2 .rnbre"eggs.
"

(0.
-.".11011111.01S11)

Af .I14 ....44141114_
.474,1111441

3-

14 m Cut OUtei ' A' :r.

1
;

1.t...:
2 .dresses;' A'

..

; ..

a 0 V 4

).. 6

--, P '.

,-- 1 . . to=;:
1:.) Al : . .444

............1

4 men jumped
into the net.

- a

A man kHled
5,0f-the flies.

'No more houses
were built (NI this blo9k.

vi

°

Joe baked .5 More
cookies:

745-
we"

rnor .e. women

came

().fl<



Silly,' Goofy, and Franny
Went% to Ale candy store.

(14 Write .a senteoce with ia ED
. e

- , abput each story. Then solve it.
ur ,t, , .

Use:objects or pictures to help )you.
RerAevnbee-.: clit,Ae,. 10 t

vd, Nickg1= 5-i .,
A

t . # / r
I

z

^

0

1. Silly had. 4o to...spend.
He found a1 nickel on tile. sidewalk. ,

-How much money did he 'have then?
#

.40

.2. Goofy had 3e .and -then Franny 'i , e

gave flim 30 Of hers to spend, .

1
How much did he have tos s'pend then9

.
ce

.3. Franny"had' a dime.
She gave Goofy 3.e .to spend. 7-')
How liuch did she have left?

4. Silly had 9e.
He bought a,lemon lollipop 'for a,nickel.
How muctv'money did he ,have left?

4

5. Goofy-had 60. He bought
a peanut canqy bar for a' nickel.
How much did he have

6. Franny had 7o. She bought
a nickel's worth of candy corn.
How much money did she have lett?

(0

,)

119
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A CHUN OF 9
. 1. 6 '; '.: -,....,-, e .

. .

HCW 1() ALTOGETHER?

MAKE A CHA IN OF. 4

PUT THEM TOGEThER

0

I . t..

HMI MANY gb.) ARE LEA?

IIIMINIOMMI

t
MAKE A CRAIN oF ,6

ADD ON 7

Hati LONG I S THE CRA IN NOR

tiAKE A CHA I N OF 6

TAKE .OFF 2 ,

MkKE A CHA I N OF 10

JO I N ME:CHAINS,

Itiq ALTOGETHER?

MAKE A CHAIN OF a CQQ

Ano ON 3

kW LONG IS TIE GAIN NOR

MAKE A CHA I N OF 10

TAKE AWAY 5

Nor Loos Is THE CHAIN NCVO

. SIM

TAKE OFF 3

H0e4 MANY ARE LEW?.

SlAf

SlAh 4
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APPENDIX B

TOPIC S-2: SENTENCE WRITING:
PART-WHOLE AND DIFFERENCE..

9/

ts 4.14

1
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TOPIC $2 SE4TEN41WRITjNG: Pird-WHOLE AND DIfFEREN0i.
,

l

0

ar,
c.

I. 1.

OBJECTIVES'.:

: Preparatory
r '

. . .,1; Given an opell problem situatiOn involving the numbers 0-20
, .

. %.
. . .,, .

4 that CS solvable by using either additicin or subtraction, .

. , .

tl

writes a Sentence that representi the situation.,
.

i

,
. .

open + or - sentenee 0-20) ,

2. Given an open fpntence of'the form a.+ b = 0 or., 4..b
.

i
. . c

. 1____
.

. °'.
c:. ,

involving the numbers.0-10, solves,it:.. (solves a + b =,Ell f

P
4 ,

4

W . '

.sentence ,p-lo) ; ,

.

(writes

.

,

* -`4.r.

,

,

,
0

a..
, ,

3. Given an open' sentence of the farm a,- b*=,[:] or - b inv011iing
. . ,

, '-fr-----. .
.

the numbers .0-10, solves it. (solves. a - b = 0 sentence 0-1G) )

g
'

-
.

I

.;

OVERVIEW.

This is the second ,sentence writing topic. In the previouA,

sentence writing topic (Slo.the children were.introduced to the

+ and - signsthen wrote phraSes (2 + 3, 3 - 2) using the .signs,

and finally wrote sentences-and solved them. (2 + 3 =

3 - 2 = The situations presented were all joining and

separating situationS.

This topic reviews.joining and searating and then introduces

part-part-whole situations using the same "putting together" and

taking away" actions as those for joining and separating.

Ultimately, in MP, the children Aould be able to .-nal-ze all

at ion and subtraction situations by using the part-part-whole

model. The two most important points in this model are:

q

?-..
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1. The whole,equals the sum of-its parts.
.1,

,2. The. Whole minus one part equals the other part%

The children begin by writing and solving sentences for part-part-

119

whole siivatións where an action is implied. Since these situations

* cloiely reseTble ,joining jand,separating situations,'they should be

easier initially for the children td analyze And yepresent than the

part-parhole situations Where.no action Is implied. These latter

situatiqds Are introduced in the second part of Activity B.

.A part-part-whole model is used to describe the difference
,f

situat,ion in terms of one-to-one matching. In the difference

situation, there are two sets, the larger and the smaller. .The

lager set is the WHOLE. The smaller set is then matched one-to-one

'with elements of.the larger set. °This produced one part, the

matched part. The remaining members of the larger set produce

the other part or the unmatched part.

Also, in this topic the children are introduced to the

following number properties and relationships.

1. Commutativity. 2 + 3 = 5 and 3 + 2 =

2. Properties of O. 5 - 0 = 5 and 5 + 0 = 5

3. Families of sentences (Those whose whole and parts

remain unchanged.) 2 + 3 = 5, 3 + 2 = 5, 5 - 2 = 3,

5 - 3 = 2.

Many of the activities in this topic eMphasize the 0-6 number

facts. The children should begin to "know" by experience or

123



memory that + 2 = 3, 2 + 2 = 4, etc. It is not expected that

all children will know all the facts. However, do praise those

who remember them.

Also, the children will probably have their own systems for

solving, counting, using objects, using fingers, using pictures

or whatever. As the children solve the sentences.in this topic,

ask them how they arrived at their answers. If they.have a

method that consistently provides the correct solution and that

they seem to.understand, let them continue.to use that method.

Do not force them to count or model with objects. Do suggest

these or crossing out methods with pictures to those children

who have not learned or devised a satisfactory method of solving.

Validating is also revidwq on this topic. Throughout the

topic, encourage the children to validate.

It should be noted that in this topic for the first time

children see sentences without stories or situations. Periodically

check to see that the children understand what a sentence

represents by asking them to think of a story to go with the

sentence.

-1 9 el

u
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ACTIVITY S2 A

fir

9ptional ,

This optional activity reviews writing and solving joining

.and separating gentences.

'

Objectives

Prepaiatory

I writes open. + or - sentence 0-20

2 solves a + b'=E1-4entence 0-10

3 solves a - b = 0 sentence 0-10

Organization

. individual, large group

flaterials

Student Booklet pages l'and 2

cubes or links

Preparation

No special preparation is needed.

Teaching Suggestidns

This activity reviews writing and solving joining and

separating sentences, which were introduced in Topic Sl. Children

may use objects or counting to solve.



A,
-,- '

".

Review the following strategy with the children:

1. Read the story.

2. Decide if you-should add on or take away.

. 3. Write the sentencd.

4. Solve.

5. Validate. Ask yourself if the answer makes sense.

Student BooklelLpaaRl. The children write and solve

sentences about setsof cubes.

,

123

The first four pairs of problems

are related. Fqr example, the sentence for A is 2 4 a
and for B the sentence is 6 - 2 =. Praise those chddren

who see the relationship, ,but don't stress it for those children

who don't see or use the relationshiP. This will be done in

more detail later in the topi.c.

Student Booklet page 2. This page which asks the children

to write and solve sentences about et g of cartoon shapes

should be done independently.

V
,

-.41
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ACTIVITY S2 B

In this aqtivity the,children arg introduced to writing and

- solving part-part-whole sentenCes.

Objectives

Preparatory.

1 Writes open + or - sentence'0-20

2 solves a + b = 0 sentence 0-10

3 solves a = b = 0 sentence 0-10

2EalaLati.:221

large group (Parts 1, 2, and 3)

individual (Part 2)

.part

whole

Materials

Student Booklet pages 3 and 4 (Part 2)

cubes (Parts 2 and 3)

Teaching Suggsticla

This activity introduces the part-whole or part-part-whole

situation, involving a set (the whole) and its two subsets (the

parts): A sentence that represents such a situation does not

necessariLy describe an action. Instead, it represents the

1.29
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relationship between the whole and its parts. Basically, t,her e

two ways to state this relationship.-

1. The whole equals the sum of its parts.

2. The whole minus one part eqtials the other pait.

The childreh should do 41 parts of this activity.

Part 1 This part introduces part-part-whol4 situations and how to

represent them with open sehtenees. Di2scuss'the following examples

with the children.
4,

Ask 7 boys and 5 girls to Come tq the front of the room. Then

ask how many child-ren th.ei/e are altogether.at the front of the

robm. Discuss the various counting strategies that could be

used to fiet4 the ansIr.

1. Count everyone; 1,2,3, . .,". 11, 12.

2. Sta'rt with the known fact that there are 5 girls and
!

-1. ;

II

count on" the boys: 5, (pause),,6,7,8,9,10,11,12.

3. 'Start with.the known fact that there are seven boys
4

.-and "count on" the Ilirlst

Explain that you haNie a set of children.

and:the other part of the set is girls.

7, (pause), 8,9,10,11,4.

Ona.part of the set iskboys

The tWo parts (boys and

girls) make up or equal; the whole (set of children). Have the children

return to their seats.

Ask how many children would be in the get at the front of, the 4

room if you had 8 girls and 7 bpys come up. (Don't have the

children come yet.) .Give them just a mOment to think about it,

tthen suggest that,Lmaybe you sho0d write a Sentence to show

what is happening. Ask what sentence you should write.

1 2,9

4

'd
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4.

cr!

4

(7 4: 8 *'! 0 , or 8 + '7 In ) 'Ask again how many thildren

altogether. Explain tkiat when tiley find the numbe.r of children

thóy will be solvintt the \sentence. Record 'the answer in the

box..(111-, 7 [])., and discuss.the various ways the children

found the answer: Have the children come to tha front so

that they Can be counted or model the problem with cubes or

tally marks. 4.

Next, tell the chilAten thait you are going to have'a set of

13 children go lo the front of the room. (Without letting the

4.
Children count,.send 6 girls and 7 boys.) "lben,ask, how many girls

would be left if the boys sat down. Again ask what sentence you

could write to show what is happening. (13 - 7 = Lj). Then

solve. You can solve by having the boys sit down and then count

4

the girls or.,count backwards one by one as the boys sit down

(13 left, 12, 11, 10, 9, 8, 76 left), Fill in the (13 - 7

Discuss any other-solving'methods the children suggest.

Ask what the sentence would,be if you had the same group of

13 children, as aboye, but this time the.girls sat down and you

wanted to know how,many boys were left. (13 - 6 =

= 0.)

Solve the sentence as before.

Pare 2z 'Ix\ this part the children write and solve part-part-whdle

septences from wotd situations. Keep in mind the following two

t.points.

1. When you know the two parts and you want to find out how

many altogether, what do you do? (Add the two parts together.)

13 0

.rzo

7-

,

3

.4
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When you know the whole arid one part and you wantto find.

how many in the other part, what de you do? )(Subtract

tbe known part from the whole.)

When solving the problems, some .children may know from

experience that 6 - 2 Praise these children, but let

those who must solve.by count.ing, representing with oblieets, or.

=.
any other method that they have devised and that works for them.

Begin bybreading the following story.
4 I.

25B-a

4

Sally. Shark's Shop

Deep, deep under the sea ih the town Of Fishburg was a
tiny little hat .shop.Nhe owner was named Sally Shark.

Hats were very popular in Fishburg, and Sally's shop
wa's always busy. Almost every week Sally had to hire
someone new to work for I:4(.4. because so many of the/local
fish.wanted hats. ;Why, fish came for leagues to .bu a hat
at Sally's Shop.

Sally h'ad ipany k,inds 'of fish working in her shop.'"
There was Sam Sawfish,.who used his toothy snout to cut
out material and decorations. Shirley Swordfish poked
holes.in the hats:with her long sword so that veils, pins,
and all kinds of pretty ornaments could be attachwi, The
fish in charge of ribbons and other such trimmings was
Ricardo the Ribbonfish. Several little scallops trimmed the
hats and cut lovely little designs around the edges. Most
of the hard workfiwas done by Sally's little helpers, the
mussels,

Last but not least,. Gertrude Goldfish was the clerk
and operated the cash register.

stop Show Picture 25B-a.

.131
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1

Begrand discuss the
, 0 .6

Have volunteers write and

following problems about Sally Shark's Shop.

solve the" sentences that represent each story..

''..1.1se objects to repreS6nt hats, decorations, etc.

4 .

1. .Ricarao.-maditsome bows.

.,

8 were red. a

*.
.

. . ...,\
5 were yellow. "e ..

. How,many' did he make?,
-

z... . -

Ask What ipformation 91e story givessihem. (He made 8 red bowfl.)

Have' one child.hold up 8 red cubes. Ask if that's the whole humber of

'.bows he made. ,(No,sit's only a part.) Ask jahat else,the story tells.

(He made 3 yellow bows.) Have another,child hold up 3 yellow cubes.

Ask if that's the whole. (No, it's a part.) Review by saying, "The

story told us the two,2.42Lts, 8 red,-3 yellow, and asks us to find the

whole or how many altogether. What can I do to find that?" (Join or

Add on.)

Go through the problem solving strategy:

1. Read the story. (We did that.)

2. Decide if you add on or take away. (We decided to add on.)

3. Write the sentence. Have someone write the sentence on the

. board. ( 8 + 3 = E] or 3 + 8 = r-] )

4. Solve. (8 + 3 = can be done by counting the cubes or any

other method.)

5. Validate. (Does it make sense? lf we put two parts together,

add, w4,11 the answer be greater than either part? Is ll'greater

than 8? Is 11 greater than 3?) You could also validate by

recounting the cubes.
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I
Discuss the following problem. .the same way.

2. Some helpers decorated a huge hat for a.whal?.

9 scalloPs helped.

0:

4 mussels'hSlped,.

Hoy many helpers were tFre.altogether?

4 + 9 = 13 )

,

4;;,

r--

(9 + 4 =°`33 -or

Go on to problein 3.

3. Shirley SWordiish had a'hat with 12 deCorations. Seven of

the decorations were shells anct the rest were pins. How

many pins were there?

As what
41,

information the story gives. (The hat:had 12 decorations.)

0 a.

-

Have a child hol& up 12 objects. Ai if that is the whole number of decor-

ations on the hat. (Yesi.) Ask if it tells how many pins. (No.) Ask

what else the story tells. 4 (Seveft.decorations were sheils.i Ask if

that is the whole number of decorations. (No, it's only a part.)

'Review by saying, "The story told you the whole and one part and you have

to find the other part. Do you think you will'add on or take away?

(Take away.) As,k someone to write the sentence. (12 - 7 =.1._.]) Say,

"The whole take away a part equals the other part Twelve take away

sevep equals.something. Will the something be bigger or smaller than

the whOle or 12?". (Smaller.) Then solve Using objects.

1

133
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Discuss problem 4 in the same way.

4. Gertrude reported,that 15 hats were sold one morning. Eight

were cowboy hats and the rest were top hats. How many top

hats were sold? (15 - 8 = )

$

Next look at Student Booklt pages 3 and 4. The children write and
4

solve sentences.. If you feel the children need to see examples, do the

first and last problem on each page or just the first problai on each

page. As the children do the problems, ask them to identify the whole

and the parts. You may wish to have them model With cubes. For example;

for problem A on Student Booklet page 3,'a child could'make.a group Of'.

4 objects, saying that it was the whole number of octopuses (or OCtopi)

in the group. The child could then separate out a group of 3, saying' .'

that it was the part with hats. At this point the child ihould write i
r'

the senterice 4 - 3 = , and then solve 4 - 3 = , identifying the,

1 as the part without hats.

Stress that the answer in' the box should be the answer to the ques-

tion the story asks.

..)

Part
.

3 This part consists of a "MyW6ry Coutainer" game.- flave ea,ch
,

%.
.

child Acretly:yrepare a container by putting 0-10 cubes' or/links ,

of one color and 0-10 cubes or links of a second color in tha.

container. Containers may have lids or. the children may put a hand

over the top so that no one else can see into the container.

Give each child a slip of paper with either a + or a -.

Next demonstrate how the gamd is played.

1 3 4
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Children play the game in groupS 9f 4 or 5.. Each ch3ld in the

group gets a turn to be "It." When "Its." each chile secretlY looks

at.the slip of paper. .

A.

. .

If the sign is +, he or s he peeks in the container and gives
,

.,
.

li.,.the number of ea \ color; for eicample, "I have 2.red cubes
4 .

and 3 blue cubes. 'How many altogether?" The other children

then must tell how many of'the objects there are altogether,

(empty the objects from the'container to check) and must decide

if the person who is It has asked the "right" question for the

sign ;+).

If the sign is -, the peron who is It peeks in the container

and gives the total number, of objects and the nothber of objects

of one color. or example, "I'have.11 links. 5 links are

yellow. How many are blue?" The rest,of the children in the

group must tell how many objects there are of the second Color.

(empty the container and count to check) and if the person who

is It has asked the "right" question for the sign. (-)

Children may prepare new containers for new rounds of,play.

4.
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ACTIVITY S2 C
t.-?

'

\
t

t.

,

In'th5.s activity: the chi1dreh measure,lngth or wsight and then

yritesand.solve par t-part-whole sentencea. This somewhat harder
4,

j

than ActiV,ity B.

'Otiecti:kra's

5.

Nk

Preparatbry

1 writes one + or - sentence 0-20.

2 solves a + = 0 sentence 0-10

sefitence.0-103 solves:a

S.

-.przanization' 2

large gro6P,...individua1

Materials

Student(Booklei page 5 (Paet 1)

5*7
61-

Student Booklet'page 5 1/2 (Part 2)

Cards S2C a-p (Part 1)

links (Parts 1 and 2)
;

\ cubes (Parts 1 and 2)

10-link string (part 1),

15-link string (Part 1).

13 small containers (Part '2)

small washers (Part 2)

masking tape (Part 2)

136
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geometric solids (Part 2)

blank dice (Part 2)

1 large washer' (Part 2)

Preparation

Part 1

I.

arl

.
'133

Make a chain of links 3-5 feet long.

Cut 5-6 strings 10-20 links long.

Set up 12 length stations labeled a-9., (small letteis corresponding to

letters on Cards S2C a-k. Put the corresponding Card S2C a-9., and 15

to 20 links or cubes (see cards) at each.

Part 2 (Optional)

%
Prepare the.following small containers:

Inside

"g%large egg shaped

geometric solid
and 2 small washers

rectangular solid
and 6 small washers

triangular solid 1___

abd 7 small washers

Half.sphere 4:!)
and 9 small washers

on masking tape on lid

M Extra 2

N Extra 6

0 Extra 7

P Extra 9

1 link and Q Extra 8
8 small washers
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1 large washer R extra 4
4 small washers

1 of the blank dice and S Extra 5
3 small washers

2 connecting cubes T Extra 3
and 3 small washcrs

Then sdt up 5 weight stations.:, at each have a balance, an empt small

container, about 25-30 small washers, and one of containers M, N,.0, P,

or Q.

TEACHING SUGGESTIONS

This activity is somewhat more challenging than the preceding. The

children write and solve part-part-whole sentences that represent situa-

tions using length. Part 2, involving weight, is optional.

Part 1. In this part the children measure lengths on cards, then write

and solve part-part-whole sentences. Some problem solving techniques

are involved.

Begin by taking the long chain of links and wrapping part of it

around a.chair (Or a volunteer). Discuss what the children could measure

asily. (The whole before anything is done with the chain and the part

not wrapped around the chair.)

.Pose the following problems:

1. Suppose I told you the length of the whole chain and

you measured the part of the chain not wrapped around

the chair. You would know a whole and a part. What

could you do to find how long the other part is?

(.;ubtract the part from the whole. W - P = E:
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2. Suppose I told you the length of the part of-the chain that

is wrapped around the chair and you measured the length of

the part that isn't wrapped around the chair. You would

know the two parts. What could you do to find the whole

length of the chain? (Add the two parts together. P + P =

Some children may suggest marking how.much of the chain is wrapped

around the chair,,unwrapping the chain and measuring for the first example,

or unwrapping the chain and measuring its length for the second example.

Accept these as good problem solving techniques, then go on by saying,

"Suppose the chain couldn't be unwrapped . . ." and pose the two problems

again.

Then read the following story.

THE STRANGE EARTHQUAKE

One night while Sally Shark and all her dlpers were

home and not at Sally's shop, a strange thing happened. There

was'a very small earthquake under Sally's hat shop. The walls

and shelves shook and shook until all the hat decorations

fell off the shelves. The string, lace, ribbon, and yarn

drifted out the door that had been knocked open. Sally and

her friends searched all the next day for the trimmings. They

finally found them all, but some were in pretty strange places.
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Now eiplain that one of the strings floated near/a clam 'and the

clam gobbled up.part of the string. Have.a volunteer come to the front

of the classroom.and cup his or her.hands ti make a clam. Stuff in part

of a.1071ink lotg string.

Explain that the string was 10 links lona;and you want,to- know.

how much of the, string is in the clam. (Of course the clam:won't open

up to let you see.) , .

Ask what you know for sure-. (The whole stringl ip 10 4.inks long.)

Pass out a comorStudent Booklet page to each.child. .Explain %
01K.

the headings. Ask wh re on the chart You could record the information

about the chain's lengt . (Under the WHOLE.) Ask if there is a way

yo.could find one of the parts. (Measure the part not in the "clam.")

Record it on the first PART...column. For example:

WHOLE PART PART SENTENCE

10 6

Ask what you could do to find the other part. (Subtract.)

Ask what sentence to write. (10 - 6 =E: ) Solve and check by measuring.

Next do an addition situation with 4 string and the clam Stuff

part of the string into the clam. Explain that the clam told you it
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swallowed 5 links of string. Ask if that is part of the whole string %.

or the whole string. (Part) Ask if there is anything that could be

measured. (Thd part,not in the 4am.) Measure:it and have the Ehildreti' e
c.

record.. For example:
'1.

WHOLE PART PART1 SENTANCE

10 .6 ` 10 - 6 = 4.. ,

5 7

. . . e

Ask what you could do to find the whole and what, senténc4 to)write.
-

(Add 5 + 7 = ) Have the children record'and solve..15 + 7 =
.

0 4

Do not check by measuring the whole eetring.

)

Do 3 more ;examples with the strings.- Mix addition and subtractioin\,,i,

Airuations.

Next, 'do as many -examples as you think necessvy using pictures on
\,.

the board.

1

.1 1

V,

a

clam string

HaVe the children record on the ditto. It might help to point out that,

there are two types of problems: the addition one when they know both

parts and have to find the whole; and the subtraction one when they know

4.

7-o
4

the whole and a part and must subtract the part from the whole to find 4

the
!

other part. It may take several examples before the children-under-
.

stand this. Therefore, mastery of the concept is not expected at this

point, hut will come in later topics.
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In analyzing the subtraction situations, you should point out that

the whole is written first and the part is subtracted: W - P

Now introduce the station cards, Cards S2C a-p. Do cards a and b with

the children: Dave them record on Student Booklet page 5. Then, let

the children go to the stations you have already set up. They record

their sentences on Student Bookletimm_5. The children may use "count-

ing on" or objects to solve.

Part 2 (Optional). In this part the children write and solve sentences.

They then order the,"answere to identify "mystery objects."

Begin by telling the'children that the weight of each mystery

container is made of t.iio parts: the weight of the mystery object and

the weight of extra small washers.

*Use container R.as an example. Read the top, "R extra 4." Explain

Oat "extra 4" means that there are 4 extra small washers in the con-
\,

tainer, so yoU knoW that part of the weight is 4. Ask how to find the

otheix part of he weightthe welght of the mystery objectwithout

opening the containter. ,(Find the welght of the whole container and

s4btract.4 to find the mystery object weight.) Do so with R. Record

work'on the line by R on page 5 1/2. Have volunteers do S and T. Re-

cord work on page 1/2, for example S - 5 = 4 washers. Guess what ob-

jects are in the containers and open the cofitainers to check.

; Next explain that the children are'to find the weights of five mys-

tery.objects, those in containers M, N, 0, P, and Q. If they do this
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,4
cdrrectly and then put .the containers in order (heaviest to lightest)

4
based on the calCulated weights of the objects (record in the large box

on.the bOttom 'of page 5 1/2), the pictures in the large box will tell what F

V

mystery object is in the container.
%

, When all the children have weighed, calculated the weightwof the

mystery objects, put them in order, and recorded the order by writing

the letter of the containers in the large box on page 6, open the con-

9

tainers to,see if the pictures match the objects.

4

6

v.)

0.
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ACTIVITY S2 D

This activity introduces difference situations. The children

write sentences to represent these situations and solve the

sentences.

Objectives

Preparatory.

1 writes open.+ or - sentence 0-20

2 solves a + b =0 sentence 9,10

3 solves a - b =0 sentence 0-10

Orlanization

large group (Part 1)

indivdual (Part 2)

Vocabulary

difference (review)

Materials

Student Booklet pages 6 to 9 (Part 2)

cubes (Parts 1 and 2)

1 4

'<X .
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Preparation

No special preparation needed.

141

After a child has.ordered two lengths, sets, or weights and

knows which is longer, bigger, or heavier, the next most reasonable
0.

question to ask is "How much longer.(bigger, heavier)? This

question focuses on difference and should not be new to the children.

In previous topics the children were introduced to using one-to-one

matching to represent and solve difference situations. This

matching also fits the part-part-whole model. The whole is the

larger of the vdo sets being compared. One part is the part of

the larger set that matches one-to-one with the members of the

smaller set. The other part is the part of the larger set that

remains unmatched. So, the part that matches and the part that

doesn't match (difference) make up the whole. 7

Part I Although the children are familiar with difference

situations, this is the first time they have been asked to Write

sentences about them.

Begin with a review of difference situations using a rod of

9 cubes and one of four cubes. Ask the children which rod is

longer. (9-cube) Ask how much longer it is. Most likely the

children will guess or count the number of cubes on the long rod

A
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, .

above those on the shorter rod.And orrectly report the difference

in length as 5 cubes. Next ask the c ildren how they could

describe or tell about the difference b tween the two rods by

writing a sentence. In order to help the hildren write the

'sentence, have them focus on what was done. Lead them to sde

that they matched the cubes on the short rod w th cubes on the

long rod. Thus, they separated the whole long r d into two parts,

the part that matches the short rod and the part that doesn't.

Use what the children learned about part-part-whole situation
1

to write a sentence about what the unmatched part J,s equal to, that

is: the long rod, 9, minus the matched part, 4, equals the unmatched

part. 9 - 4

bo a couple more examples with lengths, having the children

write and solve sentences.

41

Then.do at least one example that doesn't depend on length.

For example, cali up a set of eight girls and five boys anllask

how many more girls there are than boys. Match five girls with

the five boys and then write a sentence about the unmatched

girls. 8 - 5 =
1

Part 2 This part consists of 4 'tAdent booklet pages about difference

situations.

Student Booklet pages 6, 7 and 8 present sets of pictures.
_

The children write a sentence that tells how to'find the difference

and then solve. Let the children count, use objects to solve,

write on the paper to match, or whatever they-have devised

that works for them.

116
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'Student Booklet page 9. The children write a sentence

(and solve) about pair of coins or amounts of mpney. Explain

to the children that they-are to write a sentenpe to show, how to

find how'much more. This means finding theldifference. Check to

see that they write 6 - 3 = Li rather than 3 - 6 = . Remind

the children that a nickel = 5c and a dime = lOc.



7E8.4;1 . FKFF,77tr-s, vs-7-7-A9751..!ITreT,
.

.

1

ACTIVITY S2 E

In'this activity the children write and solve difference

sentences that describe sitbations using the attributes of height,

weight, and length.

Objectives

Preparatory

1 .writes open + and

2. solves'a + b = 1.3

3 solves a - b'=,[]

lr.12.917.ation

- sentence 0-20

sentence 0-10

sentence 0-10

individual .(Parts I and.2)

Materials

Student Booklet.,page 10 (Part 1)

Student Booklet page 11

Cards S2E (Pert 1)

balances (Part 1)

geometric solids (Part 1)

connecting cubes (Parts 1 and,2)

(Part 2)
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1

Preparation

'a Part 1 Sot up 12 statibna

tr," .9 tr, , ,

4

0
, ,

6 height (Cards S2E1a-d, j) with appropriate solids and

several connecting cUbes
.

'314,

6 weight with cubes, balance, and appropriate solids (see

\
Cards S2E k, (

Teaching
.9

145

1

In this activity the children write and solve 'difference sentences
I

,

desCribing situations ,thaL use the attributes of height or weight.

The children may work in pairs on the stations in.Part 1 or half the

children may do Part.1 while the other half do Part 2. Then switch.
. .

. ,
,

, Part 1 In this part instructions on cards present situations and' ask
.

tlie children to write and solve sentences about differences involving

solids. Cubes are u ed as units of measurement. You may wish to

demonstrate what to do at each of the two types of stations.

Cards S2Ea?d, j aTe about weight. Cayds S2E e-h, k, are about

.height. As the children move from Station to station, they may need

additional help. recording is done on Student BooLLtr_aap_lo.

Part 2 Student Booklet Imge 11. (You may also make'up some sheets

of your own.) The children use lengths And weights given on a chart

to write sentences and solve them. This will require careful matching.

9

0

9

t,

4
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4 In this actiyitythe chladren are givensopen addition and .

"

.eubtraction sentencbe.to solve. Emphasis ison the facts,0-6.

Objectives

Preparat&ry

t-
o

I writes open + or - sentence 0-20

,

2 solves a + b = 0 sentence 0-10

4

3 solves a - 'b = tence 0-10

clualLKELL41.

individual (Parts 1 and 2)

large group (Part 2)

4

Materials..

4

StOdent Booklet,pages 12 and 13 (Part 1)

Student Booklet pages .14 to 16 (Part 2)

cubes (Parts 1 and 2)

scissors (Part 2)

crayons (Part 2)

glue (Part 2)

Preparation

No special preparation.

1 5

11.

.5

-5
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TeachlaILLupstionS
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ln'this activity, for th.first time in DMP,,the:children are

given sentelaces to solv.e.that are,not associated with or derived

from stories oe situations. Also, tile. facts 0-6 are practiced,

-but tastery is not expected.. Do both.plirts of this activity.

Part 1 This part consists of studpnt booklet pages that the,

children cbmplete independently.

Student Booklet pages 12 and 13. The children polve Open

sentences. See if they can solve without using objects or
r

.counting. If they cannot, let them who need to use other methods.

When\they have finished, let each child choose a "secret"

sentence from one of the' pages. (For example, 5 - 1 - )

and make up a story or situation that the sentence ;load

represent. (For example, "There were 5 cookies, a fox stole one.

How many were left?11-separating or "There were 5 beans. One

was black and the rest were white. How many were white?"--part-

part-whole or "There were 5 logs in James' pile and I log on

my pile. How many more logs does James have than me?") Try

to get the children to give as many different types of stories

as possible.

Part 2 This part consists of Student Booklet pages that require

direction from the teacher.
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°

Student Book1elLaa914. Have the children solve the open

sentences at the top of the page. Tell them that.when they have

finished they can color theNdesign below. Colors are gir below .

some answer boxes as a key for coloring. For example, 8 3 =
Blue

means that all the space4 in the design marked 5 are to be cplored

blue. (When the children have finished coloring the design, they

should be able to read the word ANT, which is the answer to the

question above the design.

Student Booklet pages 15 and 16.. First the children should /

solve the sentences on page 15. Then they carefully cut apart

page 16 into its 15 puzzle pieces. The number on 4e face of

each piece will match an answer on page 15 and should be

placed over that sentence. When all the pieces are matched

to sentences and glued, the puzzle will be assembled correctly.
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ACTIVITY S2 G

In this activity the children are given further practice in

solving open sentences. They also look at various number properties.

Objectives

Preparatory,

1 writes open + or - sentence

2 solves a + b =D sentence 0-10

3 solves a - b =0 sentence 0-10

Organization

large group

individual

Materials

Student Booklet pages 17 and 18, (Part 1)

.19
Student Booklet pages IQ and :0 (Part 2)

cubes (all parts)
c..

6

Preparation

No special preparation.
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Teaching SqggLstions

rat

-In addition to solving open sentence in this activity, the

childrsn explore some number properties and relationships. Do

bath parts of this activity.' Objects may be used.to solve.

!_
Part 1 In this pari, the childrvn look,at commutativity of

addition. °The word "commutativity" isn't used.- Help them to

realize that tlie order or adding two numbers doesn't matter.

Student Booklet page 17. On,this page the children match

sentences such 2 + 4 = 0 and 4 + 2 then solve to sep
S.

if they matched correctly. ,While the children do this page,

pay special attention to those who havP difficulty reading from

left to right. Have these children read the sentence aloud:

"Two xld (plus) four equals something." Remember that the

symbol, 0, is read as "something.

Student Booklet_pape 18. The children solve pairs of

.sentences. The orientation of each pair of sentences should

make it easy for the Children to see that the only difference

between the sentences is the order in which numbers are added.

When the children finish the pages, you may discuss

subtraction. Write these two sentences on the board and

ask the children to read them.

3 1 =E:1 "Three take away one equals something."

1 - 3 =7" "One take away three equals something."
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Ask the chadren.to sOlVp. If they solve'l -3 =
t

a ask them to

use cubes)to 'show how they can take 3 away,from I. Lead them to

see that it can't be done ript now. Diraw an \ through the

sentence, 1 - 3 = a saying that it doesn't make sense with

what they know about numbers. Conclude that subtracting isn't

like adding. You can't change the position of the numbers.

Part 2 In this pL.t the children e4lore families of sentences.

This can be a difficult concept for children, so'don't expect

all children to understand it. Beging by having the childrea

do Student Booklet page 19, where they solve families of sentences.

When they have finished, ask why each group of Sentences is a

family. (They-use the same numbers. Some are jl,st the sentence

turned around. Some sentences are .the opposite of others.

They all have the same whole,and the same molata.) Look at

one of the families. 2 + 3 = [7], 5 = 2 = 5 - 3 =

3 2 = E. Use cubes to demonstrate that the same parts

and the same whole is being "talked about" or represented in

each sentence.

2 + 3 E Pick up 2 red cubes, saying "This is the

red part. + 3 means add throe more, or the

blue part." Add 3 blue cubes to the 2 red.

"That makes a whole of 5."

771-'7277:MrSa.

'14
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5 - 2 = []]

9

5 - 3 = ET7

3 2

. .

1

wag,

Show the 5 rod you just made. ..Say, "The

seutenge says to take away 2 from the whole.

So I take red part away from the whole to leave

3 or the blue part."

Show the 5 rod. Say "The sentence says take

3 aWay from the whole: So I take the blue

away, to leave 2 or the red part."

"That sentence says put.together the 3 part or

blue part and the 2 part or the red part. That

gives a whole of five."

Ask is the whole ever changed? (no)

Was it always 5? (Yes) Did the red part change? (no) Was it

always 2? (yes) Di0 the blue part ever change? (no) "Was it

always 3? (yes).

Do the same for another family. Then see if the children

can make a family. Write the sentnlice 1 + 4 = El on the board.

Have them solve. Then ask for the other *entences in the family.

Use cubes as a model.

4

5

Help them

+ 1 =

- 4 =

1 =

to find ,1.1," sentences.

5

ri-

Next do Student Booklet page 20. On this page the childreu

are given one sentence and are to write the other sentences in

the family. This will be challenging for the children. Don't

expect all the children to find all the sentences.

1 SP

II

`4.
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ACTIVITY S2 H

. .

This activity reviewp validating.
,

.5

,Objfctives''

Preparatory

1 writes open + or sentence 0-20 -
,

'14

.5

.' 2 solves a + b -....0 sentence 0-10.
. .

3 solves a - b =.0 sentenCe 0-10
0 .1

It
,

.

individual

Vocabulary

validate (review)

Materials

Student Booklet pages 21 and22

cubes or objects

Preparation

No special preparation is needed.

,.

at

a

0.5

S.
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Teaching Suggestions

In this activity the children review the word "validating"

alit practice validating sentences. To validate means to show

or to prove that the qentence is true. You may also need to

review true.and false sentences. Children may do this by

representing the sentence with objects or pictures. For
0

',etf144.

k :
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example, for 10 - 5 = (3), the child may set out 10 cubes, remove
Imam.

V

5 and count the remaining 5. Or he or she may draw 10 circles,

cross out 5 and count the remaining 5.

Student Booklet 21.1sitn_21_11.122. The children cross out

wrong solutions and fix or correct them by rewriting the number

in the solution box. As the children do the pages, check to make

certain that they are validating rather than guessiiig.
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Write a sentence with a . Then solve it.

A

A

How many

altogether?

II

(Facbeoee

c

2 go away.

How many are left?

3 go away.

How many are left? .

4 more come.

How many altogether?

4,

or.

1 more comes.

How many then?

I goes away.

How many then?

2 go away.

How many are left?

5
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lasectioraas. Inventory for' To ic SZL No mastery is expected.

Give this after Topic S2.

The comple.ted pages should be given to Connie Cookson.

' trAik

--,-,

'41t.

pRead each of the 10 stories to the children. Give them time to write the

appropriate sentence. Have them solve after they have written .all 10 sentences.

The children may use objects to help solve.

Next have the children solve the five addition and five subtraction sentences

on page B. The children may use objects to help solve.
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For each story write a sentence. Then solve it.

1. 4 red dots

5 white dotg

How many dots altogether?

2. 8 balls

2,are green \
The rest are blue.

'1.19w,many balls are blue?

3. .10 people

7 are °boys

'The rest are girls.

How, many of.the people are girls?

-..........

.1

4. 4 dogs

1 is big.

The rest are little. Ai

How many of the dogs are little?

amlowammoacoe

A

7 boys

2 girls

How many children altogether? ,

6. 4 e5gs

3 hens

How many more eggs than hens?

7. 6 horses

3 goats

How many more horses than goats?

8. 5 ducks

1 .cat

How many fewer cats than ducks?

, .

I.

41*

W1011111
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7 pigs

2 cows

.What is the differencelbetween the

number of pigs and the number of cows?

r,'S

10. 2 hats ,

10 coats- A

What is the. difference between the

number of 'hats and the number of coats?

Solve each of these.

3

+ =

C.

10-

A

+

.0111

.111114

7- =

Ef

1 0:.)

C.

411121m.c.

ft

=

r
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name

Write 'a sentenCe with a 0 ..IThin solve it.

A
How many -

altogether?'

;

a. 1

159

c

2 gb away.

How many are left?

3 go away.

How m,iny are left?:

4 .more come.

HoW many altogether?

1 more comes.

How many then?

r.

1 goes.away.

How many then?

2 go away.

How many are left?



, Write a sentence with aCI. Then Solve it.

A There were 8

6 go away.

How many ard left?

There were

2

3 more. came.

How many then?

There are

2 go away.

How many are left?

There are 12

2 more come.

How many altogether?

There are 9

4 more come.

How many then?

46
There are 16 .

7 go away.

. How many are left?

7

There are

3 more jump in.

How many then?

4")

c1(
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Write'a sentence 'with apfor each stool,. -Then solve the sentences.

3.

A

.aaluost-afiradiamaaparo,

4 IOC are in a group.

3 have hats. The rest do not.

How many do not have hats?

-

6 diel:ZIts swim by.

1 does not have a hat.

The rest do'have hats.

How many have hats?

How many altogether?

7-t7-=

...01.44101- with hats

swim with 2 'Pa' without hats.

How many altogether?

6 are in a group.

4 have hats. The rest do not.

How many do not have hats?

5 without hats are with

How many altogether?

I

1

ss
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f

Write a sentence with a

Ofor each story. ',then

solve the sentences.

A 3 fed hats.

4 blue hats.

How many,altogether,?

8 hats.

5 red, the rest green.

How many green Hats?

..
55.° NMEMINI. 14) ...No.

10 hats

4 yellow, the rest pink

How many pink hats?
u

6 gray hats

8 black hats

How many altogether?

5 white hats

2 orange hats

How many altogether?

14 hats'

7 blue, the rest brown

How many brown hats?

y

CI(

/ 7 1----\
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STATION i WHOLE' PART PART SENTENcE .....

,

,

.

.

,

,..

,

,

.

1111.

..

.

.........

8

C

_

e

-1--
t

N

a cvlikA "

li

i

1 J ,

1

,..

k,t\
. r

.

i
A- I

C`a
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S-Ick-hon Senfence

E xarri Ole R

..____....

Exiimpie S .

.....____

F x a 01 pie T
.1 .
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,

N
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0
,

?
_

e

Q
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name

Which has more? Circle the larger group.

How4many more? Write a sentence with aCI. Then solve it.

6.

165

OWLS OR TOWELS

7~

RATS OR HATS

raQ2-,

60ATS OR COATS

PIGS OR'WIGS

/ctv;.N, 610124

me.

FLIES OR TIES

SETTERS OR SWEATERS

/41 el:NN.

evz:1\ 'I'

C
)

s

:) --
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name

Which is larger?

How many. more? Write a sentence with a

Circle the larger group.
Then solve it.

7

ANTS OR PANTS
n.

DUCKS OR.__TRUCKS

STARS OR CARS

\
avs. fp

cti-f
ft/

14 3 --

A
ki5,0".;

L ,2
}

a

CONES OR BONES

^ L

PEARS OR BEARS

1 70

A



name
=

Which has fewer? Circle the spaller group.

How many fewer? Write a sentence with a0 . Then solve it.

CLAMS OR DAMS ,

8 167

emtwo.a.illi./11111MIn n.

VHALES OR PAILS

2

7-2

EELS OR SEALS

. SHARKS OR SAILS

BLowrwroR BONNETS

SHIPS OR CHIPS

4-'4?
_

.-7



.

A, tr. Ntfif4,P.1-1:".7;191. `. IcYkk 77 1.. .,73.1.

11
41. I. 40. . .11 a.* 4.0 40. WO* MOM am=

name -

168

What is the difference? Write a.sentence with ac)
Then solve the sentences.

9

- 5

3( 6o

5e 2e
.

u

20 Li

Cs(



name

wrelp.MI

714"7,7 .rTrS. '7)71.774/7-

RECORD SHEET

station letter sentence

011.11MI

11.M.1.wW.....1

169

10

4111
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170

name

DIFFERENCES

Length

USE THIS CHART:

sled: 6'ft

c4k..

11

fish: 2 ft
boat: 4 ft spear: 7 ft

What is the difference in length for each pair? Write a sentence.

Then solve it.

sled boat

Jooat' fish

fish spear

_
spear sled

...,j

sled' fish

Weight

USE THIS CHART:

hat: 5

boat spear

shoe: 9 star: I ball: 3

What is the difference in weight for each pair? Write a sentence.

Then solve it.

hat shoe ,)
- hat star

z-) -I
I, ---

hat ball
I 2

shoe star
el

..

I .

( '

c)

----I

sho(' ball 2) - / star ball
- /



12

name
171

Sally wrote these serktences about hats in boxes. Solve them for her.

OMNI

6- 0= 10000111,,

z z= ILI I

3-1 = 2-/

3+3= (?

0*0=

leafte.,"

dar.0.219 3

=

razima..1

.-
CM.1.1

(f)
dbmea

5* =

II
=

4-1=

Z-Z vow.
qpiem

4.

11,11=11111M



"-"

'172

name

r,"

1

Solve these sentences.

4

13

0+ =

C ,

z-1-3=

6-6

Ic

.11

a_

/I- 3 =

5-3 =

5 0 =

=

cf

+m

Li

6-1 IMORNIES

111111001.0



k

name

41111010

Solve these sentences.

g,3 = r.6
Blue

6+ =

9+3=

7-6
Wh ite

41

13SIErecax-0.11

4-E? =

6+6 =

3+44=

8-4/=Green

+
b

401411114

41.11

14
171%

C)+10:--

4

What animal livesunderground, can climb trees, and has a queen?



6-3 =OW

7+7z

z+3=

Lo



Kirtnia. 

=asnIrvamal. 

-4121131/W111).Va 

421111.a11111.111. 

-8-=rclzalr.7. OM. 

IRMISINIImmilenwromsmswairm 

vv. , 
gl:N. 

e 

a 

' 

.........1 

. 

...................1_...... 

ii I.__ 
. 5 iq F r t A. - 
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name
11/0.4........elaMOMMerademaMafalaref aaalaMMY.001.arairamelnailyil

EXAMPLE: If 1 2 what about 2 +

If 2 + 3 v-15-", then 3 + 2 =

17

Draw lines to match the sentences that will have the same number in

the [2 Then solve to see if you were right.

+

3+41-z

airad.

0121,11MIN,

a 1.1004

0+-111=

LH

LJ



name

=1 NolM

Solve these pairs of sentences.

6-+ =

3 -+

-54-3

41.

Oen..

7 =

R 7=

3

Li

ca.=.-.....

-b

9 = L

9

6 /0

t-

6+8=

+D=

3-1-1=F 0+2=

41.3.

1

3+-7=

7+ =

ISOB

5--t

3 -1 =

'VI 3=

18

qr

9_

,

177
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name
.

Solve the sentences in each FAMILY. Why do you think they aie

called Families?

19

+ f 3 =
8-5---= I 1



name

we.

Write the other 3 sentences in each Family and solve-them.

20
179

NO*



180 21
.

_

Ili lint!

Cross out the false answers and fix them.

5 3

4+2 =16

10-5 =

8-0

7-6

r
1t" I0 b
1 1

k J

8 1

3

4 4

3+1

4)9 6 3

4+4 =

0+5 =

67-2

7

1 Tr:
rf
v,



4

name

0

arm

CROSS OUT THE FALSE ANSWERS AND FIX THEM.

2

181

re4

WINNOW

8-3

1+3= E
a+z

0,110.0

41111

6-0 =

-

/f

iz

14a

31-3

/0- 7 MAYO

.1=.11M

mamma.

11101Q

() =

ellawass

:Mwm-mammaill,

AMINI*10/0.1101SIMMI.
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a Write a sentence with at:. Then solve it.

182 S+orgt

Card S2Ca

The wholeliall s 6 C":) long.

Part of it is outside the ogg

Part is inside the 49 .

How much is inside the

11111a m=1

1111 11111111 In 1111111111111111/11111L

Mr...,Ii
ar-

b Write a sentence with a E.

0061711:011...

Then solve it.

, 444344 i s 12

:AI! 1!; ,Jut of the ht)le.

Po:.t P.; PI th hole.

H I s ii t !tt hu 1 t

1()!1..;

Card S2Cb

4i44.40
i(1,44.30-i.:04:4414.44:1%



Write a sentence with aD. Then solye it. Card S2Cc

183 .-

'No

*

d Write a sentence with a . Then solve it. Card S2Cd

fp
1 !01r-nair-.....01SalanCM1111MSIM2==

9 of are on the
Part of the is not on the

How long is the altogether?
04



e. Write a sentence with at:1.

184

Then solve it.

4 links of is around th

Card S2Ce

*

t.) 1-10P .
S ,

Part of the...."-- is not around the

How long is the altogether?

Write a stntence with a C. Then solve it.
Stor5:

3 cubes of 4ok.:p are under the

Part of the+441 is not under the

How 1(:ncj is thek ditociether?

4,

Card S2Cf

Eftma..W4



4

rite .a sentence.with a

Sfer411

The whole piece of i 5 links long.
Part of'it is on Salli's hat.
Pait *of it is not on Sally's hat.
How much is on Sally's hat?

--% e 0 -

Then _solve it.. .

.185

t

1.

WrIte a sentence with aD . Thep solve it. Card S2Ch

te'

1-

_
The whole NONMis 10 clapes long.

tPart is around the man.
i

is not around the man.

Imuch is around.the man?,
72



4 0

.."
.
. 4

sentence with a 411. 'Then .solve ifis -
. ... , .

". 5

:

0
r

t
.1

- r

_._

'15
s

4

Then 111111 1111 was, 4 'cubes long.
A

;part of-it is not cut up.

-.Part Of it is cut

lquch' is cut up? :

di

a

4

5.

p.

tt,

sow"
ro.

4

115:..

11,

1

11,

S.
S.

ft

Wr.itea, sentence) with a0. Then solve it...
8

Card S2Cj
0

5tote ma-----
The whole WAIN is,9 links long.

Part of'it i,s in,the

Part of it -is.out of the

How'much is in the ?

5,;

11.



0( sr1,-.41111 .4

I
.

. , \
.., ,....

0 , *. , ,
. ., . . . . .,

k- Wvite a, sentene with al:. Then solve it.
. .j c

a

/ , , t
. * ' \

V to.) ". . r

AI' 1 - e le.'
i

I )
9

i %

4..
(" 4 ," ,, v $,

t .' qk

1
%

tp

t.
'4. a 5for 1.. e d

1 ,
a .
. 1 t '''

4
/ 1

a

.4 N
!

,

',7,links of 1,1P÷I are under water.

i-nc4t

Card S2Ck
1.-1 A..

1.

Part "of ther--- is ablove the water.
'How long is thy altogether?a..7

1

..00"4

. .1.4!

I.

'

a

9,

1,......s.:rre .

4a *

,., -
.

-9' .2

a.
A'

a k,

G":_ 14.'''.C.:,L,
, , 4 1,,,

.

,. re.4.0' a 4 .. i,

, . "-...t..,',...............i.

, IS-`'' 'A

.., .

I t.
44

, .

',k 14 --
4.

e.i:, 1

ot.5 '.4
#

i71. : . f

1 ,

f ; k ,
s

4

,

A t ...,,
4

e . ,, %.

e t

. I
. . ,

.

. N"'1(*T s" a ' r ; t.

.
P

Crd S2C1

c
t

a,

/

;

1- Write a .. t

41: ifor :

1 cube pf IIIIII is under the hat.

thellti I
/tat. , '' \
altogether,k;

.

Part ienOt under the

.-...-.
,

How long is

iOS-i1;0111111111.4lit

1

e

it'

. i.

I

Then ,solve lt.

%)

a

--"-0.61

a.

.4



4t,
t

4 I
0. 4

d. 4

Use.

Wh'at is the aifference in weight?

.? Write a sentence,. Solve it.

.!:1
,

I.

-

1,1)

/ .
, to weigh.

rillWit*W",4t

Card S2Ea

J

4

(4,

t

e _

-...,.N. ard S2E1D,N,4,

Use 1111AC) to' weighs,,

What is the di,Fference in weight?

We.te a sentence. Solve it.

V

slf

to weigh.

Card S2Ec

Whai.6''.i.'s the difference in weigh0

'Write a sentence. Solve A.
/

Use

CardtS2gd
,

o' weigh.

.What is'Athe difference in-weight?

Write a sentence. ,Solve it.

-r



tc!

11,

' ',7-77."7T`.77!77

Card S2Ee

..US.ek1tO.find hQw tall.

What .is. the tdifference in heigitt?a

Write a sentence. SOlOe
o

k

4

N.

".-

pse

-;4111.11W4W,
,

. Card S2Ef
0

r -

189 s-.1

.

toifind howtall.
,k

What is the difference in height?

Write a sentence. Solve'it.

1 4

0

Card S2Eg.

Use ito find how tall.

What is,the differenbe in height? c

Write a 'sentence. Solve it.

%10Use

Card $2Eh

to find how tall.

What is the difference in height?.'

Write,a sentper,l,z. Solve it4

195

s'

.



1:

1,1

'Card S2Ei

.

p

what is the difference in weight?

Write a sentence. Solve'it,.

4.0 .

,

V.

t,

V

What is

...Write &

Caid

to Weigh

the diff4rence inypigW2'

sentencO\ Solve it.;
.

*
16.

r-;!...").2:

Card S24

to'find how ,tall.

What/is the differenbe 4cight?
Write a sentence. Solve. it:

V

4

.

Card Sal
d

.Use o find how tall.

What is iheledifference iii heiqht?-

Write a sentence. ,Solve it.
.

a

k)
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1,APPENDXX C.

?TOPIC2S.3: SOLVING NUMBE SENTENCES 0-10
,

, v.

;

i

t

,

S.

4.

43

S.

1,

4

"tr...°

'

ft9.

" '1
. .

. c

a

11

1.

Mr

v

II

o

4
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Ili'

' TOPIC S3: SOLVING .NUMBER SENTENCES o-lp ,
. .

- r ,
t

i.

,

,

- OBJECTIVES .
.

.

,

.

)
%

gq .
. .

,
.

.x.., .0,

rrn't.
RegUlar

, , .

.

40 1
..,,,... .,

r .
a)

, k.l.:---Glvel6n open sentence Of the form a + b =0 or Li involving the
Vrv: I. . I I II

e
1

'\,is' .

.1..., 'ntmbers 0-10, solves it. (solve" a + b = t] sentence 040.1r,
.

a .

2. Given an open sentence of the fAiM a - bteirlor. -,to 'inliolng the:
., ..-....... , .4

. .e .'4 4 i.4... Z 4

4
4 riuMbeTs 0-10, solves it. (solves a - b =I 0 10-10)

. .

, ,
e 0 t

,a2041521Et- 0 it
e

2. °,. '7,
.. t''---

. .3.", gi;ren anopen problem situation involving the numbers 0-20 that,is solvable
..

, t 4 t
?

: I " 4

. bY using either, addition or subtraction, writes a-sentedca that repre-senW. . g

.

,
. 4

.

4 4
4

44

!: taite) 4`

a

41

or

4.

t

i /

that sitrtion. (writes.open or - sente4ce-0-20)

, ?)

'OVERVIEW. e

This ii.the third in the series of six popics cletignedto help children
A. '

N % ,
I

4

? acquire the prbblem iolving,skiIis necessary to solye addition andpib-
C k , ,

,
. 1

0 %

b
I

1 .tl .
tractioneproblems involving the nymbers 0-20. In the' first twO, the, problem

1
,

,
.. .,

.

,
.

sttuations presented were intended to be straightforward and,relatively easy
... .

..

ulz

for the chridren. The reason *as that we wanted the children to learn the

skill of Vbolicaliy representing the situation with.an addition or sub-
I

traction open sentence As well as become familiar with the "+" I nd tt

,

. :
# -

,

' symbols. Difficult or unfamiliar-problem situations could interfer. 4

4 (' 41 ,

with the learning of those skills.. Thus', we chose the simple joining',
, . :

separating; difference, And part-pArt-whole situations that the childreA
:

had encountered in earlier DMP topics.in.LevelOne.

d-,

.

4.

-

;
44,

II

1 -



..: .
.....5P4 '.. ' . 411111414V7re#Nrratiaggt 44104.74i4110, ----Wiiiiiia"

. .
4 , ,,.."

11.-
,

a ...1 ..., tf . . .

4,,

.

4,
-up

-1 "c;
et

' '-'...r'.7r- ;.."7":".'rter7.

: 6

e
44t

'1 ..

4
,.

-I.. . .

V

a

Ite 6 . b # .

In this4topic we 4re.tryinkito aniticipate the somewhat iert...diificqt

and unfamiliar situatl.ons tflat thil4141dienlwilf leet 'in *ater. topics. .-
. \*

. .
, e .

. t
,

aimiarlisthis end we are 4ntrodalng a device here that Will hopefully.
r,,,. ...

enable the Children to analyze any addition and subtriction problem?. ,,
. '

.1
\

situation and then decide directly whether to.add or subtract the numbe
. i ,

involved in that.plalemLsitUation. .This devise is the pqrt4srt-whole 'h

.
.

WHOLE..

Part Part

, chart,: ;t is -our feeling that with prOpetr guidadee.

iI
j#

4

I.

V V '

et

.,;!

4 u!
e f' 1'i e .

1,w I i e
4 0

.
./ ,'.: ot::

. ancrinstruction tha children can be made tO see that additiOn and subtractionm.
. .

,

problems can be thought of in the.dontekt of part-part-whole/and thai the,
.j

.analysis hinges.around deciding whether the two numberi in the problem
,

represent.the two parts.or,the whole and one of theriparts. The key ,to .

deciding wheth4 to,add or subtrectLare these:TelatiOnshipd:

1. Part + Part WH4E ;
feN.

. , 2. WHOLE - Part Part .

0 4

Th se elationships were suggested In Topic S-2 and hopefully verbarized\.
. (. 44

O 4. ,'

I ..

tO t e children'. Aere the relationships are made. much more explioitrand

4 direceby means of.actually.writing theM down and askih the children to *
k VI

0,

..-, I 4.

fill in the chart given above. Cdiltivallyistress ,andverbalize the4e.:. ,.
k c

.,. r
.

.
% a

ielationships to the children.

In dealing with the use of chart'again we will restrict.the

problem situ4tionS to those that are straightforward and relatively easy

for the childien. The first type of situation is the part-part-whole

situ,ationAitself; that is

.difference situation and o

1* a .

followed by joining and separati -The
.

thers not yet presented in earlie topics .

will bec4covered in succeeding topics in this ,six-toptc seq ence.

4

Q9,



.% . 4.-issmair-4.7avors ,volip,asposoirfinieft-'

59

,

r NI

2 0 1)
,9 I

\ . .

a

9

099

1.94"

I ,

' 9

Astnatisem outof .`
,....-,:nT;'7r:-.r.','"4

ty

* -
4

'This topic also introduces the,
4

vertical,forms for ,addition sad>
4 9:6 irk

aubtraction. For convenience, 11.tAl$ called,the-NPk and dpwn." ThV-r".4

children should realize that 2 + 3 = L.J che same as
2

and they
. + 3

should be 4ble to wrtte either or both forms from la given situation,.
9 N

Mastery a the basic, addition and subtractiol4

exioected t;y the end of thisstopit. In addition to

children should begin to realize that addition is commutatiVe, but

facts.0-10 is

k

mastery, the°

subtxaction is notL and that addition and subtracepn are related;

6

That isothat an,addition problem and its rekated s btraction problems

have .the same whole and parts.

For example: 4

3 + 6

9 - 6

9 - 3

=

=

9

3

6

9

3
4

6
4.

If at the end of the topics, you have identified some children who

19

axe notiat the desired level of masiery.on the, 0710 basic facts,, then-a.

program of.carefully sequenCed and spaced drill is Suggested. Sch drill

appropriate to keep children up to 4 mastery level
62->

and reViewlis also

that they,may have already attained.

\

.

5.

a' .

'or

t
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ACTIVITY Sa A

$
4 . t. IL

. . .,
**44$ : I

0,..0110 -

e_
to %;, , 1 9 0.4

,

Xn tilisact*vitY:the dhildren.are introdueed.to,the terms,addition
;.

, .
.

. and subtraction; and to the 0.4eral, symboliC' Oart-part-whole modeljor,

0

..... analyzing subtrac;ion and addition sitxations.; V_.,---. .

.. %
'

. 0,,.

0ObjRttivet
4

4

, Ategular
,

.1 solves a t b = D sentence,0-10.

. 4 .

solVeS b = EIT sentence Ok10'

os

1.

t.

.

$

Preparatory,
, 0

,

3 writes open + or - sentence 0-20

'

Organization

large group and individual

'Vocabulary

subtraction

addition-1

add

subtxact

Materials

.9

Stuct6nt Booklet pages 2 and 3 (Part 1)

Student Booklet page 4 (Part 2)

flannel board (Parts 1 and 2)

objects (Parts 1 and 2)

3

a

a ,

, 64

66
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.4 0

Preparation.

1

, .1

'Get-94010*a board or objects. (Parts
u. .

Prepare tag boitrd'(opcional)

WHOLE',

4art Part
4

Add: .Part f Part imv

1'40 Z).
4

r WHOLE 1

,

Subtract: WHOLE - Part

.7

Te ieching Suggestions '

t

s

tiarti . (Part ..1)

k.

S. 1
II

2

e t

,Part 1 The /irSt half of.this part int,roduces the terms 'addition, 4$11241,,

subtraction, and subtracting.' 'The second'half.introduces.a chart, and method
r,

, . -

for biZring addition'and.subtraction.situaiions.that:uiet part,part-whoie
, 4,

VO
asit,s basis.

'Begin by writing the following on: the board:
,

+ add (addition)

- subtract (subtraction)

4 .

. .

,

Explaiii to the children.that'adding on" Oi "ioining" is.calied adding or
,

,aduition; and that "taking away" or,"separating" is called subtracting or
,

i'. .

.

' .1
,

subtraction. Have'the:children read the wordstwith,you.-

NSxt distuSs the following storiei. AlSe the flannel board b'ects or

pictUtesto_r!pief_tntelch_sLarz.,'Let the children tell you what sentence

to write and how to solve each.

1. There are 8 linki in a container. 3 are-red, the rest are blue.

t.

How many links are blue? (8 7 3 = 111) 1

2. 'Six red flags are put with seven yellow flags. _How many flags

are-there altogether? (6 + 7 =, m



:47;:=777

)..

u. A

.
, . .. ,2,,.

.

,
,

3. There aie 14 people,on A bus.
s

N

A
./. 4 CI

HQI1 many Women are there?
_

Five are me4; tile rest .are

'After the ctildren,have done these, remind them that after reading

spry they have-to deci de what kind of a sentence to write, addition or
<

tio

SubtractOnt Explain that there is a way to think about any story that

will help Oem decide.

Write the following-on tag board or on the board:
t,

' 4
Lve

Add: Part + Part = WHOLE'

SubtractC WHOLE - Part r Part

Explain that for eacti addition or subtraction'story there are three

things:the whole and the.two parts that make up the whole.,. Go back 'to

ExaMple 1. Show, this.with objects:- 8 objects, 3 red and 5 blue:

r

0000b.000 :The whole Is what? (8 objects)

0 0
o 6-6-5 One part is what? (3 red objects)

C.
0

0
%.....=1. =.=mm:rm The other part is what? (5 blue objects)

A.-,

Explain that in tories where they Tieed to add; the story tells what the

two parts are a asks the children to find the whole.

a

, Ex: I have 5 flags and 6 bells. How many thingS do I have altogether?

In stories where they need to subtract, the story tells the size of the

whole'and the size of one part,:then asks the children to find the other

part.

Ex: I h4ve 12 objects. 7 are green. The rest ,are yellow. How many
arelyellow?

(

V.

1
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VI.

Next do the following examples:

The;e. axe 8 red balls and 7 blue balls.

How nany balls aliogetheri

Askwhat the story tells. :(the two parts)
, ,

,
Draw coui Cal% *hp citt4ri.

Ask what the story wants them to find. (the whole)Thp, I's what :5
n'teS;pirql in the chaef.

.

% ,

Have the children represeni with objects.

a

..14h

1,
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0

0 0 0 0 0 0 0 0
8 7 J

N,0 0 0 0 0 0 0

Ask what kind of story it is if they know the two parts.

(addition).

Write the sentence.

8 + 7 in 0 then solve it, bu 00 pi- #ko

, Th% C..1(\ t sertiToce,

8+ 7

Next h ve the children read the sentence with the answer.

Ask if/it makes sense to them. If two parts are added to get the whole,
then the whole is probably going to be greater than either of the parts.
15 isigreater than 8 and 15 is greater than 7.

Do these example in the same way:

4. 6 boys meet 13 girls. How many children altogether?

16 113

6 + 13 = --there 4te 19

al f.o3 e e,
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Sfit,

3

e

I.

e

-NN

led

5. 17 doughnuts are in a bag. & are sugared, the rest.are frosted.

How many are frosted?

.

17
17 - 8 a" 9

. -

:61 . elh %4:31,1vItIOs

:4 c.'') 1 e CI

''

k I

V'1
e

a ,i,., , *i AO'
V, a v

,...
C...

When you think the children understand the chart,'let them do Student

Booklet pages 2 and 3 individually. They should do Om, chart,"writii tbe .

J.
,

sentence, and then solve. R v14. on 6 ,i hi/ flA tkki. l'.0 Alj f ke On 4 0 ,- 04 A I I tl k ha f

.4 P:t .,i u k 4.6 :),vve r, $)5 ,NA ill .z ( kat i i` rwi 't 'Ow, 4kA5V4jei'v.

Part 2 In this part the use of the part-part-whole chart is extended to
.

. ,

, 1 .

, t

joining and separating situations.

e Begin by.explaining to the children that the chart works for other
%

stories too. Do the following examples. Use the children to represent.

1. 4children are standing. 7 more stand. How Many are standing now?

Ask what the story tells. (At first, 4 children are standing then ,

7 more stand.).

Ask if those are p.arts or wholes. (Parts--the part that was stnding

'and the part that joined them. Together they make.the whole number of

children standing.)

-Next draw the chart.

Write the sentence:

P P = W

4 7 4 + 7 =

Then solve:

4 7

4 + 7 = 11

2 6

Th Q (Ai t.- C (dr t
,A 4.,
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. , 4

Do the following example's int-the saieJWay.

I

.4

4

201

2. Twelve children are at ,the.front of the room. 5 sii down.- How

4.

Many are left?
I.

F.

.0

12

1

-

3. There are 5 children. Six more children come. How many children

.5

4

41 , P

te.
.N

es '
4

'1
'4. 4

e .P
3 r 10.

I

4.

I. I
04.

e

', 5 ev ti A CiliqdreVI
45tv'e* 1e4.1-1

altogether?

5 + 6 an

I.

111
-There (Aft 11

e_h:lareA eti Foytker..,

Do as many more examples as you think necessary, then let the children do

the stories on Student Booklet pase 4 independently.

'

4.

100
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ACTIVITY S3 B

4

t Q

In this activity the children are given a variety of additibn

*

and subtraction situations for which theyWrite-and lolvd sentences.

Situations in ,which the word order is unfaiiliar to the children are

also Introduc d.,e

,

Objectives

Regular

solves,a

(2) solves a
. .

Preparatory

+ 0 sentence 0-10

- b = 1:] sentence 0 -l0

3.writes open + or - sentence 0-20

Orga-nization

individual (Parts 1 and 2)

Materials

1 .

Student

Student

;

objects

Booklet page"5 (Part 1)

Booklet pages 6 t? 8 (Part 2)

to solve with"(Parts 1 and 2)

Pre aration

No special preparation required.

Teaching Suggestions

CN'

Phrt 1 In this part, 'the children'are given situations in which the word

%.0

51

z

og
V,

r371

446
1-

.ar4fg

0:

-24
:.,

'1.47.

* I

order is different from that which they have previously used. The?, are

encouraged to use the part-part-whole analysis and chart to help write the

correct sentence.

- gir



, *

;

t

:

Do the folloWing sitpries with the childrgn.

S.

. .

9

.203

f.

1. Silly had 4.crayons0 How many'would he have Altogether Al Franny gave

him 7 mori crayons?. ."`", #

4 -+ 7 crayons.

2. Goofy used 5 tacks from a jar.. There were 19 tacks in the jar to

begin with. How many tacks were left?

19 - 5 = El tacks
4 .

a

.
-..

3. How many birds are sitting ton a roof if 8 birds joingd 5 other birds? ..

8 59. 8 + 5 LEI birds

4. Mr. D. Zine used 8 nails to build a wagon. Then he used 2 nails to

hang pictures. How many nails did he use for both jobs?

8 2

A ,

8 + 2-.- ED nails.

4

:299

.
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3.
5,

14.'1
4.

1.0

r";

5.' Saliy>Shark started with 13,hate She sold nine, bu&ouldn't.sell the''

. 4-5

others:, How many cou1dn't1she sell? j

N.(
a

s 1 5i't ..

.V ,.

.

[.. 13

9 1
.

.

13 7.;` 9

,

-. , ..

..

'

'. ,..

. -

,

bt .

Ct '

, '.'
%. ,

-C..

k )
.

0
t A

After you have done a suffAcient number:ofliexamples, letthe children do

.

.

a

i :,
, , 4.

Student Booklet pa5 on their.o" wm. ; 1 . ,
....., .

\ ,

.

,..), i ..,P,

Part 2 In this part the childreA are given a.variety of joining, separating
.It 4

4
and part-part-whole situatioisrfo which they, write and,solvd,sentenims.

. ,

chart to help them decide wheterEncourage them to use the
..4.

Part, Part

. '" \ :. .

'

io write an addition or subtraion sentencg.
, c....._,- \

. i 1

Student liaollq_aaam_L§, These pages are similar 'to those the
0 -:

children, have done before and shgald provide yoikwith time li.observe.and

help the children individually, t

.

. e ),

S. .

21(1

;.

'

4

.
e

A'

ss

4

!#

0.

t

I
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ACTIVITY $3 C

,

.VerticaVnotation for addition4nd subtraction
,

in this activity.

6

% 4

.1 1 Ir." 'v..
... ' 41.4' IN:

9

A

.

e fit

Object00
r

_Regular .

*.

.0) solves a + b

(?) 'solves a -

Preparatory .

S 2.-.)

Smt

-

,e7P .e
Ej sentence Or10

asenterice '0 -1(4

A

,

3 virAies open + or - sentence.0-20'
. .

1

OigaT.tization
- .0

.3

large group (Partl.)
P

.;
individuals or _Pairs *(Part

Vocabulary
0

sum

difference

t.

6
Materials

1 o

2) ,

ro

I.

a

.

.a

'Student Booklet pages 9 to 11. (Part 1). .

, ...

Student Booklet° pages 12 and 13 (Part 2)
, ..,

. (..

. 4 .

T

seateneds is introducod.

111-

4.

cohnecting--.cubes, links, or counting chips 4Parts 1 and 2)

b1a00dice and labels, or
-

blank paper (Part 2)

:

k7,v

NJ.

cobstr4ction p-aper for number.cards. (Part 2)

2.11

so

61

,d11

S.
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41

a

* t r
,, ir , , 3, V' I: ...t z

Nt. '' ; ! e.
.

... '',. - ., ,
. t , .

, . , 1,... , . ,
st.

.4, li ,..,
ev,,

. ', 4.
. -

0:: 4 Pe '''. .
Preparation .., . ,.) .

t .,
.

. . . ,

5,
, ..,;

..Par t 2 Either 4e-each child .make a setof number cards 0 to10 by.folding\ *4 to 4,. ' ,'. . 1 111
'

a sheet oftconsttuctionppelr. into.twelfths. or sixEftenths.or wake ... . !,

1
, ° .

,

0

a pair of:

.

dice for each child or pOir oechildren litbeUng the.two
.,

-; , -, .,, .

4

ii

1114

f
447,

, 2r.
dice randomly With the nUmbero 6-10.

.A. : 4., ,.,,Teachihg Suggestiolp ,
, .1.b. . ,

....
. .

Part 1 HaVe the children gather.,around you at the chalkboa0. write 'an.,,.
4

; 6,. ..
open sentence on the board,,for examble, . .

'1 ,4

. ,. %
,".

.

%

. , /

... C ' * ,

Tell the children.that.to illiake it vosiér.to solve the sentence people .:,
. 4,.. ,

/
.. f . , 2

'ibmetimes write thenCa "tallwwAY orit,he up and down.form':
-I.

v .,4 0

,

e

1 3

., 9 )
. + 5 (write it on,the board) . i

. -. . ..

, n .
A .

Ask them what they think neatis,.tndouStedicy, soMeone,will say+ 5 s
( .

\i.
. ..

...___

Pthree plus give" or "three add on five equa s something. 11. Ask what they
t I

, think the answer is. When someone 'volunteers the answer, write itdown

3
+ 5

4%

and say that eight is called thejamof three and.five. It now tells the 1

.
Children that when they add five to thzee, the sum is eight.

. .

0
Write the eight in the box of, the original open sentence as well.

Have a child use cubes ot other objects to validate the solutions.

Now write another open sentence,'for example, 7%- 2 4 El
7

Then write
-

on the board once again asking someone4to tell what tiley
2

think it says. Point out that the number to be taken away is written

1 o

St

a.

p.

4



11,

a

4 °

underneath
A

:number
,P)

to ,

vc-
'oc

°

.

a

the number 4 is taken away,from. Ask what they think the

When.someone 'volunteers the answer, write it down

7.
.- 2 :

.5

't
o

and say that five ii called theadifference between seven and two. This

means.that when'you takeaway two'from seven,.the difference is five.
1

t 4x ',::'
'47' 1 4 1

, Write.the Eive id'the box df the okgiiial open sentence as well.
. ,

. $
\ _ .

.., Have a child validate the gopition with objects. -'
0,

. . . Write,on the biiard'.4several of the tlpes qf open sentences used. in
j

.
,

4'4, .' .
gi''.1

'our introductory demOnstration.. Have vOlunteers come up to the board,.
?

,. .

, . .

f write the vertical'notationn, decide thejum or difference, record it 0
. ..

,P..' ? 8 .

and validate it. '' e''
O t.,,

,
.-k v .. .

c,

'..) : 4 04' 4..0

Then have the.children do Student Bboklet pages 9 to 13. On pages--- ,
...

. .

9 and 10 the children are given the horiZOntal:and write the vertical,
*

, , ' ° ,
:)..r"-

.

then solve (1)(2).- On,page 11 they writdethe horizonal from. the vertical.
...,

.
. Some children may translate 8 + 4 = E] as, Thip is also correct,

- .

I I,

o

4

-..although is preferred.
.

Part 2 Give qach child or,pair either prepared number cards or dice, blank
;---r- .

)paper, and cubes, links,"or chips. They are to generate two numbers by

tossing the dice or by drawlng two cards. They then alternate between

findins the sum and finding the difference"(1) (2)
,

T.
If the children are working in Vairs, suggest that for two given

numbers one child find the sum tnd the other find the difference. Have

-

thervwfite the vertical notation only, unless sothe still wish to write
4, 4

the'horizontal open sentence first. They try to determine ihe sum or

or difference 0 0 mentally and use the objects only to validate their

213

CS
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41Ie

7
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,

answer. *Some children may really enjoy the challenge of working abstractly°
.-

..

(4b h ere, ,

4

.piee each child Student Booklet pagel2 and let him check Goofy's

)
paper and fix the wrong answers by validating with object's.

A. Give each chila page 13. Tell them they are going to have a race.,,
Wlied Youksay "Go," they are to start finding answers (1)(3). Give them,

4 " 4 Omit three minutes and then say "Stop." They, trade papers.and validate

,r
each otheesanswers usin., objects. You may decide winners if you wish

I

N.

I.
0.

by having them count.how many: they Apt,right. Feel free to use more

. cón ests and sheets,i4if your childre rieea practiCe.flnding sums and
64. y

differecnces.and ii they.enjoy.the challenge.

S.

I.



e ACTIVITY S3 D (Optional)
2

, This activity provides practice in finding sums and difference,s;

_

; . , . ,1 ,, ! .
.1. using the 'vertical notation,.-_

.

21-1

kr,

Iwo

Obi ectives

Regular

(1) solves a *b si 0 sentence 0-10

(12') solves a-- b [7]. sentence 0-10
4

Preparatory

3 InItes open + or '- sentence 0-2CS

Organization

pairs (Parts:1 and 2)

large group (Part.1) .

Materials

,Student Booklet page 14 (Part 1)

Student Booklet page 15 (Part.2)

regular dice (Part 1)

blank dice and labels (Part 1)

2 large sh6ets.of paper (Part 1)

linkt (Part 2)

balance (Part 2)

small washers (Part 2)

paper bags (Part 2)

rocks (Part 2) not in kit

paper (Part 2)

2 IL.

.

469

ft
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Prepafation

Part I Make two large graphs.

Suo4S
4.

Part 2

1.111MU WM NM
111111111111111111111111111111
111.1111,111101111.11111=111
111.1111.111111
O 4 10 11. IL

Label several pair of dice at

One.die 0, 1, 2: 3, 4, 5

Other.die 5, 6, 7,.8, 9, 10

.4

p,FFEKENCES

mourniauuaaiaau
11111111111111111111111111111111

111110111111111111111111111111
O 1 23 S 7$iJtIIL

tr

..
follows:

a

1.

9 .

4.

Make Several bags of chains. In each bag put 5 or 0 chains of'one

color and 5 br 6 Chains of A second color. Each chain should have

from 2-10 links. Have the children each bring in a small rock
'

(bigger than a.regular marble but smaller than a walnut) and a

big rock (about the size of a walnut--no larger).
1.

1.2aclais
J

Do either of the parts. You may also choose to play any other

addition or.subtraction game you have in your classroom.°1

Part 1 In this part, in addition

;are given the opportunity to make

Divide the class into pairs.

to adding andsubtracting, the children

inferences aboui sums and differences..

Give each pair tvio regular dice or a

set of the specially prepared "blank"

.a copy of Student Booklet page 14.

dice. -Each child aisO receives

2 1 r

4

I I
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.0

4
0

e 4 .
i

4 \ a

4i. * \ .art

.' 4. % . ..
-

1!
t. " A $

t ' 1 ' # t

lb '

Tell the chi,ldren thateach.pair,id,to throw the;dic 20 'times,. ;Mose
. ..

. , ..
( ;.,"

. .,....5 ,' children with the regylax numbered dice record and find the sum 0 of 1*.
1_ , - ,

_.
.

, ,

,

two numbe.rsi. Those children with the -"blanle'diCe record and find the' :

.

')
It

V

I.
211

'1

4 ,b
R

differerice (2) of the two umbirs, always subtractpg the 'smaller fromthe
..

.
, ,

\
.

,;.
larger. Explain tha in this way they will have a.record'of what.they have

.
. ,

% done and wi11,be abl&to he/p make the'large graphs... -,
,

..

,

a

.

,

Steps for 'the experiment

'Each partner rolls oneof the dice.
5,

2.. Each partner recordt the numbers on page 14, and computes the sum. or
,

.

.

:difference, depending on which dice4hey hal/4." .

. "

'Ex. *5' - 2

- 1 + 3
, 4 . 5

'
o4f

3., Compare answers and validate.,

4., Repeat Steps 1-3 19 more times., (You may have the children throw 10-15

t.

times, if you wish.) *,

: 5 witch dice with a pair that has a different type of dice. Do 20 .throws
--' 0, .

with the new dice. Follow Steps01-4.

When.the children finish, each child should have 40 problems, 20 sums and

20 differences. There will be duplications. For example, a pair of

children`mY.throw'a 4 and a 3 several times. Each.timejthe problem .

should.be'recorded and solved.

Next graph the chlldren's results on the two large graphs that you

prepared. DiS'cuss the results,

"1

.

n
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Sums ,

.11."117.0...

Ask' why the sums,'ibi, seven, and eight seem to occur more often.

4

(There are vore ways 'to make 8,.7, and 8.)
. . .

Ask if it Is possible to get a sum of zerp with the regular dice.
. g

\. ..
.(No*.

k 4
e

4

i LAsk what.was. the aargest and_smallest sums they could get. (12 and 2)
t

;

Differencbs
-s,

,

, Ask why.the differences, 4,, 5, and.6 showed up tore often. There
... .

are more wiYto'make 4, 3, and V.
.., .

. ,

AskAf!'they could g6t a difference of 0 with the dice. (Yes).

Ask What was the largest a d smallest difference they could get.

(10.and, 0.)

Part 2 In this part the children participate in two activities which

generate addition and subtraction problems. To use materials efficiently,

.partIof the class may play Link Think while others do the weighlng for

Rock Talk.

Link Think. Divide the children into pairs. Give each pair one of

the prepared sacks of chains and paper to record on. Each child pulls

out a chain. If the chains are the same color, the children find the

sum 0 of the number of links in the chains altogether. If the chains

are different colors, the children find the difference (2) in the number

of links. Each child writes the problem in vertical notation and solves.

At various times throughout the activity, you may call "switch," and

the children find a new partner.

.

.
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(or rIcIL)

Rock Talk.' Have the.children weigh their rocks6and record the weigh0)'

on Student Booklet page 15.

, (Or42 oickY
the'weigh*of(their big and

s,

When all of the children havp found and recorded

little rock:), they.pair off and find the

following sums and differences (1)(2)

Sum of the two little rocks.

Difference of the two little rocks.

435141117')

, Sum of the two big rocks.
. /

Difference of the two big rocks.

(5 vi in of u t.k r rocks
f-iereime of otAr roLks

ror each partner the children.have (they switch partners), they record the

weights of the partners or friends' riocks and the four problems.

If works befl-ec +0 do on Id' tie

e ke e 5 a bo ve

219

a.

A

4
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: ACTIVITY S3 E

',

I.

This activity provides practice in addition and subtraction.

ObJictives

Regular

(1) solves a + b

(2) solves a - b

Preparatory

sentence 0-10

sentence 0=10

3 writes open + or - sentence 0-20 .

Organization

large group

Materials

Student Booklet pages 16 and 17 (Part. 1)

Student Bookleepages 18 and 19 (Part 2)

geoboards (Part 3)

rubber bands (Part 3)

paper (Part 3)

objects for validating (Parts 1,

Preparation

2, 3)

No special preparation is necessary.

'4

k

I

r-

a

. ten...114
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Teaching Suggestions

1

_

215

This activity. gives the children practice in addition and subtraction

in various situations. Do all,parts of this activity. ,Remind the children

to validate.

Peri 1 In this Part the children use information given On a graph to answer

hddition and subtraction questions (DO. They zilso review the dime and

CC

nickel, and.compute change.

Student Booklet page 16. On this graphing page, you,may need .to discuss

.\
how to read a graph. Have the.Children solve using vertical notation. The

P

problems should be written neatly.on the right hand side of the paper.
t)

Student Booklet page 17. On this money page, remind.the childrekthey

are to write sentencesusing the .13 notation. You should watch for and

help those children who viiite sentences of the form 7 - 10 = O. Ask these

children to read'what they have written aneto represent the sentence with

pictures or objects.

art 2 In this part the children use what they learned in Topic 26 about

paths to generate addition and subtraction situations.

Have'the children lay Student Booklet pages and 19 side by side.

Explain that page 18 shows paths in the woods. Along each path, some

animals live. Next explain that 9 people took a walk. Each used a

different path. Tell_gy_e_pairgtoacIdtO-filechildreind how

maacaLtachkind of insect or animal each person saw (D.

91

tir.

7 -v-a=eif
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.1

Have the children look at rage 19 and reaithe directions and column

headings. Discuss the first entry in the chart. Explain that the entry

tells that Goofy walks from pointX-t,o point B and then to point C. Have

the children trace the path with their fingers; First they have to firirm'ft

how many butterflies Goofy saw. There were 5 between A and B and 7 between

5
B and C. So that is

'
as shown. .

7

Discuss the other two entries in the same. way. Note that there are

no rabbits between B and C,.so that is recorded as 0, thus the'problem

3

+ 0 .
c.

If you feel the children need more direction, do the next row in the,
1

, chart. After that, let them work independently or in pairs.

Encourage'the children td validate.

Part 3 In this part the children use geofioards,. Give each childfor each pair

of children qt a geoboard and a rubber band, and paper.

Have the children make a pad-ion the geoboard with the rubber band.

,c

They count the number of pegs the rubberband touches and the number of

pegs inside the path the rubber band makes. Then they find the difference

between the two numbers. All work is recorded.. They then make a new path

and do the same for it.

Have the children make as many paths as they have time for.

(.\
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Examples: (Inside 'clots or pegs are circled.)

Vit

11
. - 5

6

Additional Suagestions

9
- 2

A

, 217 .

For pages 18 and 19: After the children have completed page 19 and

they are sure their answers are correct, you may wish to do some difference

problems. Ask such things as:

How many more butterflies did Martin see,than Sally?

How many more ladybugs than rabbits did Symbol Simon see?

You may also wish to do a page similar to page 19. If so, the following

paths were not used. ACB BAD CBE CDE ECD DCB

ADC BAC CEB ECA EDA DCE

1=

*J1*

C
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In this activity_ the childeeri practice the addition and subtfactidn-,. ?:'k. t "''',',"-

,

.. , -.: ..,,,,.$ p. - ' ..'"ir, 5` ,' 2 ;:,.- rr ..z: .
4

,

4

7,

a.

facts 0-10. .They also explore nUmber relationphips and patterns. 46't
, :7'" 1`'

. i

"I'.)1>
1,-.. .

...
,.,..,. ,;(:,g

4

. .
.1. .=

Objectives

Regular

(1) solves a b =

s

sentence 0-10

(2) solves a - b sentence 0-16

Organization
4

indivictual

Materials

Student Booklet'pages 20-24

objects for validating..

4.

*

.1

o

. .

' Preparatory

No special preparation is necessary.

This activity provides practice in addition and subtraction 33
;

and some opportunity to discuss commutativity of.addition, the relatiodship

between addition and subtraction, and'zero as an addit,ion fdentity.

Student Booklet pages 20-22. On these pages after the children have
\

2 4
finished,,discuss that

+ +
and gives'ihe same answer (commutativity)

4 2

and that when zero is added to or subtrac ted from any Apmber, there is no

change. 6. - 0 = 0 , 6 + 0 = g.

r 4

1

/
v/.

At.
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4

;64

The missing part is 6. Thus

0 .

4.3

: k y
f e

..'______124StudentBool. The children write and solve

219

. . .

families of ndmbers. They should be familiar with these. However, this

time when the children have completed page 23, discuse the families using

thep-pftWdiagram. .

For example, eal,w family has the 'basic

0

. for '8 - .2
IiMIMME11

ot.

WHoe.a

eARTIPAtr

0

o

the diagram yould be

-

, gives the family.. This is fkke

ail 3 rhosibfV.S.

Akre 1V () y%

C 11414

p + p W (order doesn't matter)

2 p 6 p P P 114

±62. + 2 p or + 6 8

8 W 8 W b + 2 8

other
W -pap

8 W W P P
or. 8 - 2 2. 6

6 p

other
w p p

8 W

2.

2 p

or W p p

8 - 6 = 2

On page 24 you may have the children identify the parts and the whole in

the family mqmber given-. For example:

p

1 part 9 Whole
+ 3 other part or - 2 part

4 Whole 7 other part

I.

225
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-"

_ 8 .
. t f - Iq

I

If the children do not understand, do not push the point. It will be

,explored Again in later topics. .

(

4

41.

r

4

%

1:-

I

C."
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TOPIC INVENTORY 5:-3:

2.111SLWYTAL
4 t

1 Writes a + b a

2 .Writes b
.

.0rAaniaation

Large gr6up

Materials 4'1

Aldience 0-10

O sputence 0-10

,

1.

.

Test pages for .tach child, stapled together.

Pencil.lor ehch child.

Time

6 minutes

Instructions

.
PS

221

1. Since this is a timed test on knowledge of basic facts up td 10,

the children should not be permitied to use objects."

2. Page A tests Objective 1 (additioh) and page 4 tests Objective 2

(subtraction).

3". Feel free to tead the directions more than once if necessary.

4. Read these directions to the children.

a) Print your name at the top of the first page--page A (Pause)

b) Look at the words at the top. They say, "Solve tile number sen-

tence." ,In the middle of the page, the word says, "Add."

Now let's look at the second page--page B. The words at the

.41 227

SI
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I
.

0

vt,

:

I. '
a

4.

222 1 .

v

top also say, "Solve the number sentence." In'the middle'of

this page,'the word says, "Subtract." Alright, begin. As soon

as you have finished work with page A, jou can turn tnige B.

5: At the end of 6 minutes, collect the,test papers.

Rating.

Objective

1 6 2

8-10

;
Ratings.

p
,

.!

6-7
.

N /

0-5
a
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I

In

,

Write a sentence with a 0 for each story.
Then sOlve it* ,

117, le..10.

10

ts

carcis

6 say `HappY Birthday."'
Somel,say "Get Well."

,How.many say "Get Well"?

v

t's

a ems .
15 cards

Some say "I Loye You."
8 say "See You Soon."

How many say "I Love You"?

.4 say "Boo!"
5 say "Be My Valentine."
How many cards
are there altogether?

Vil

Some .say "Hell9,2

2 say Miss Yob."
How many sy "HeHo"Z

4 §ay "Write Soon."
Some say "Thank You."
How many say "Thank You"?

7 L4

Some cr_gli cards

8 say "Happy Mother's, Day."

3 say "Happy .Father's Day."
How many cards

2e there, (-dtoggther?



_

'47

9

a Seaence lor each'story.

bookS

2 are about bird's.'
Some -are .about lakes.

o

13-

. .

11 I MOM.

Then sol:i.re

How main, are about' lakes?

CbOiLi
r

(Ag

Some books

Some

24.1

.

bOoks stio

areaboUt rodks.,
A

6.are about horses. .
,

How many booksaltogether?'

(..) 4- ,00k,

).

'

7 .are about frogs.

6 are about turtles.:.

How many books .altOgether?'

()
I 5. (61;71-leci'l"

8 books

..1

.1.

Some.are about jokes.

3 are abopt cars.

How many are about jokes?

3 .2

3r2S:03411=Ix.

! .3 -\)\ hook;;

)

tit ,11),mt ghoOF;.'

Some ,Iro abcolt water.

H-AN. ridny ab()ut

6L.Ok

lo books

0
Some are about people.

3 are abOut trucks.

How many are about people?

.

5.

-14

/ 5 )
1.2 t. /) Cei.12kC

.to



name

14.)Vlbr

. -
es

a Onalr .....0 Vaal,

k

.
etr owe. vv. row vv. Tom woo 0

8,
v

.
.\' $

6.

Wr i't 1' .1 f`TICI,

14 miles to

:the lake

VON 1 VV../ VOW *MO

Thi.n solvv it.

..... VW.

I walk, 6 miles.,

How,many miles

are left?

V

1,:t. A, K.: 7.2..'7171.774,45FF

v

a

,225,

teft lu
0:01(

. l'slept 9 hours

last night.

'I slept 3 hours

today. How manytours

is 1.iat altogether?

,

.
Italic)*

Ma

big.stelis. Some littl,e

steps; 10 'steps.-altogether.

How many little steps?

M1

Co

ii

t'Air

I 'civk ()

.

Thyrv ar 12 birds. 8.flY away.

11()151 loft?

AT+

3

1.2.1

iefq
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_
name

Write a sentence. Then solve it. Read.carefully.

1. 4eff got 6 new cars.

He had 7 before.

*How many does he have'now? 7
2. Terri gave away 4 cars.

She had 11 before.

How many does she have left?
.1bObbandbmmlbbt.bbut

5

ababbbabbraba abammbbm. bombs b

Fle. fL vt,c0A-'

=

Ccfr-v.) e

3. Kim wants 10 cars.

Her mother gave her 2 cars.

How many
.

more cars does she

need to have 10 cars?

/0 -?

1<tvi. e e vil-trtg

4. Mark gave 5 cars to Kevin.

He gave some cars to Jenny.

He gatie aWay 8 cars altogether.

How An'y cars did he give tb JennO
babbb Inmb.ibbba.,

Mark Jove 3 ea s

5. Mike got 9 cars.

Then he got 3 more cars.
%
Hbw many does he have now? ct 1

t 3
tuc,, / 2 (

6. Kara put 4 of her cars with

8 of Karl's cars. How many

cars were there altogether?

.1.

6.1.9 12 e 44.1 J00.41L.1/47, .

7. Chit!:; got 9 cars.

How many rore does ne need

h:Ivo 15 cars'altc-gether?
bbil

Is-- IR° 1

J11.1i had 20 cars.. He gave

,:wly II. How many does he

IL 1,7,, .1 I t

010

biammambpmbem

2 9 r)

) H CLII

f ka.,) (
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name

PENCILS IN °POTS
ear

.40

Writcta sentence for e4ich story, Then solve it.

227
s .

6

The pencil is 100dubes long.

Some of it is in the dirt.

-2 cubes of it are not,insthe.dirt.

How much of it is in the dirt?

.10000210.4.000

I

4 cubes of the pencp's length

are in the dirt.

5 cubes of it are not in the dirt.

How long is the pencil3
,

The pencil is 8 cubes long.

1 cube of it is in the dirt.

ifow much is not in the dirt?

u

4 cubes cf the pencil's lengtl-i.

tare in the dirt.

3 cubes of it are not in the dirt

How long is the pencil?

c

Li -4

000..1.1.=110100400000 11.1.121.1101111.

The pencil is 11 cubes long.

3 cubes of it are not in the dirt.

How much of it is in the dirt?

....

6 cubes of the pencil's length

are in the dirt.

7 cubes of it are not in the dirt

How long is the pencil?

233
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name

Write

1.

2.

a sentence for each story, Then solve it.

-....
1 Ales tip. ',sae ma, -ram 04+.

IP

I hopped 6 times.

Then I hopped 7 times.

How many times did I hop?

3.

4.

I have 9 plants.

2 are bean plants.

The rest are pea plants.
How many pea plants are there

9

7 F.

2 links are in the

How many links are

in the can?

mow. owessamia As.....-

-1

u
...11111k b

5.
6 big planes join

3 small plages.

How many planes are there

altogether?

IP

c;

6.

I found 5.

I had 7.

How much money do I

have now?

0 3

e_)--4 7 (L.
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name
p.

LENGTHSOF.FIVE PENCILS

A
6 links 7 links

I.
3 links

/.

1310.1inks.
E

/
/

Write a sentence about the lengths. Then solve iti

1. How long are A and E

together?

f.

C.6

2. How long would B be

if you took away 5

links?

.11111

Q 10 4

cc

How long would C. be

if you added 6-links?

ft

\kr1( 5

How long would D and

C joined together. boe30,, .

3 Ito

8 r

-7 1/

/3 )(11AI

5. How long would D be

if you took away 7 links?,

6. How long would B and E

be together?
7

7. How long wf6tgd A be

if .you added 5 links?

4

t I.

Cr,
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,

- 6 =

-Write the Sentences in

4 + 5 =EL1

012
"lS.b

Of) and down form. Then solve.

9

4 - 3 5 + 3

."'.

OS

0

;

10 - 4
to,

7 + -E

'18 - 2

e

+

5 - 4 =Li

0

.6 + 4 = E

A

-t .

A.

1

S i

. '1118 + 1 = 7-6
fe'

7

8 4

1.1

9 - 8 =
L

- NO,

9 4 = 1.. 1 1 0 5 -=. L1 6 + 2

5,3 t

I

7
4- c,

7
-

8 - 1 = [4,

9 r)
4-- 5., ()

!Ai
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name

011.1% IMME.

Write the sentences in up and down form. Then solve.

231

10

9 6

9 - 5

0.-

2 + 3 =0 + 4 =

: 8 - 6 = E 2 - 1 = 6 - 3 = E

1 + 8 3 + 7 4 + 4

4

t.t

.2-17-1.41I

3 4- 6 = 2 4- 8

.,11

m
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name

... . WM*. ..11.

4

410. r 0.1.. OOP.

=4/./.1.,/.110.1111.411140.4.014.4.1. II/SIM47111.7.11.1414

Write tthese.2as sentences with an . Then solve.

....

11r...1.4114

0
1 ,

a I
a I I..

4. I?
a

V,

C

/ 4 7:

MORI

II.. S.
14411

"I

.7

MM. 0

4

Z.

7

SI

9

4 3

t.)

8
4

7411.A.....M.

.

111.

3

--1

VP.

u '17 t----A

/ 0
2.



name

Th

Check Goofy's paper.
Fix thel answers that are wrong.

8 6isi 9
+1c +2

9 ?r

0
+5 2-2 c

2

9 2 3 8 6 8
_4 1 / +4 c +2 C 3/ 8 ill710.

C /
7) 6

3 3 6 .3 3

+4/ 5 +1 +3/
*I 9 7 -t z.
/__, /

'7S

239
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0

Find the sums br differedces. .13

0.0M,

a ifl14. ft*.. 4.

',7V

a

.....,11* wOd- 1.0

8 1 0
-0 -6 +7 +0

1 2 7
+5 +2 -3

1-/

4,.

1.

..4

+5
3 '7

tr\

10 1 5 8 , 3
6 +3 -4 +2

f /C1

l'

4 8 0

-2 +4 -5

et. .44 .4.5

4.

W./Mr .......a.M

=



name

S UMS

moor mom 1, Mee 11 Mew amoll

0 04

Throw the dice 20 times' FinT;;;;;Tof each throw.

1

235

14

=1.1.11..11.741

DIFFERENCES Throw the dice 2-0 times. Find the difference lor each

throw. Subtract the smaller number from the larger.

C-A

A

4.1
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name

MIND 4111.

VINIER

s.(
Faef, ck5.d.

Find the weights of -yettrreek-el Use small washers.

SMALL WASHERS.MY vides ROCK W:EIGHS

Fill in the chart.
4'

I
Weig

/

fri nd's
IG r9àk.

15

Weight of
my, friend'
12440PM.--

rock

SUM of oiAi DIFFERENCE
-trwe-16-kg. , of *we- oar
rocks diadiag-.rock.4

14v

SUM of DIF RENCEtwo little of o
rocics

-'- rocks

at--4111,

4

1

--fl



9

7

3
z

1. a

a a

COATS

a

. a

.

S

w

NMI

111111111

1:::
IMOOWN

a a

-

a , 5

MIN 1111
NMI

MIN NM IIIIIIII
1111 11111 IIIII

MK MOM

a

O

RED BIM, GREEN trite tiRoWN

, ColorS

Some people counted all the coats in a

they drew telling how many coats there

Answer the question's. Find the sum or

AC. ELLIM

16
237

room. Above is the graph,

were of each color:

difference.

VI

1. How many more blues than reds?

7

2. How many more whites than blacks?

3. How many greens and browns altogether?

, _
15--1- 3

.

4. How many more blues than yellows?

r;Z

. fow many more b

6. How

1
many reaSanci-gre-6iirITEaTeTherI

LII1
How many blacks,and yellows altogether?

r";1 17,17

1

, 8. How many blues and whitet altogethpr?
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name

av

A

2

a

'

How much change 'shoula you get?
'yrite'a sentence. Then Solve it.,

V

dime'= 10

nickel = 5.
sentence

v

_

1.

-

,

.

.You want to buy:

..,\

.

.......% .

.
......_% .

1

4,

,ba.
..

.You pay:

.

....... t.

I ., 4
, .

4' ,

'. f

.

. , !
, ...
..,.,.

.

,,,

A
.

/ C 7 -...

, .

---7
.

.

./ .

2.

.,

You want.to buy:

j 14

,
, ,

.

.

You pay:
,

%*
,

.,(
, # ..:

.

.

.

,

..+. ,,.... Sec
,

.

,

,

.................

3. You want to buy: 1,

.

.

.

You pay:

A

111

:

e

.

. a

1 D (O.-
. .

.

.

4. YoU want to buy:
.

.

. (k

.

You pay: .

e-z
_

.

.

,

. .

.

. ,

.

_
- g) l ....-

,

. .

.

. .

.

..

5% You want to buy:

Ni,-(

.

.
.

., ,

Y914 -pay: . ...
. 1-"-

/

..

.

.

.

( 0
t _

.
.

.

;---
...

1 TA

.

, ...

6 . You want to buy :
.

.3
.,..

.0.- ,:-..."

You pay :

, .....
. .

. ...
a a

,

._., ---

.

----1
i .2 :

.........4

-.

7. You want to.buy:

V
.8

You pay:

c --
- y,

---/-N

f U ---

-.

..._)

t.----.....4

.

1

,

,

V

1.
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name

ICA

.PER5oN PATH

PitqbE.R op ..Ntimiet DF

seEN SEEN

4

19

Almstetit of

SEEN

400F Y At* 81.0C,
.

+ 2
i 3

. rRANNY
4111.426.

811)E+0
\

7

C D ib A -÷

iicO

.WIATrke \E +0 C +DB'. -t 7
11

44.

V.

Mr. D. Zinc D 4t E .tv C
19-

t
7

4)--

7

.2

5ct
shar K

sYmBoL
simoN

4,41

+0 +I) C --f

7

cc)



-name

4.1

243,10
Find the sums or differences.

4

What patterns do you see?

110.11.10.-OM

.1
3

4 2, + 3
(.;

lo-
s -41 3 z

ti e;17

S

0 A)'7 "I
4 I

eaps.aramouglal

/0

0

oreoraurweivivalm

ININnammows

7
.+-41..sg

.----0 0 1

...AV. Val.770

3
Uthgam.,./

fp...y..2.1=12WD
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name klIrm AMMO..
Find the sumg or differences. How are the pairs related?

t

21
fitto

V

/0 8
z. +

umwassmrogb

jO

7 3

:PI
7

9 6
-3 +3

7.

10 41

""I +
(I

8

,-- w
7 (2

-S. +Si
arr.r.,..0=oM

8

willemer.

'2)

1'0

_0 to
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rname
01011E11 OWN

Find the sums or differences. How are the pairs. related?-

243
22

INelmwftem,~

= , i a 3 a7- . , Z.+ 3 =L5j

=INN*

11101111P? 11.111

+14

8+ 0=
o+E3=

10-41=

/0-6=

Lb

-1

a

3+7 =
7t3

(.0 "NM 1,11
11111Ies

9-1
c1-8 = Ii

,t0

/0

3+5=
5+3=

2 9

3+Z.

8-
8-

a ',QM

411111101ab

anadiA

011161e

Nairn*

56-3=L931
z

Caleb

elemar-1

leNala

771
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* name 2 3,

NUMBER,FAMILIES

Find the sums;or differences: '.
)

t;;;,1



, name
woo S tm. ORO .11~

J`

NUMBER FAMILIES

Write the other 3 members of each family.
Find the sums and differences.

245

24

I 3 Li q

.+3
3

3 < s-

+5-

25-1

I

7

7
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name

to. S.

3.

011111M1.11111,

OM.

Solve the number sentence.

Add.

3 +.

3 t

9

+ 3 + 0lino

Obj. 1. solves a + b =0. sentence 0-10

Cs

.3

4

Score M P N
4.1111.1.14W

'r

'ft*

V1111

'r 5

^



name

A

16.011101

Solve the numbp; sentences.

WOMB
WINO

Subtract,.

5".

7- =
.4.

5-5=

ft]. 2 solves a b .0 sentence 6-10

253

wiirmormarionagail.

Score M P N

ir
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Abstract

This paper reports the formative evaluation uk six curricu1um units

related to initial sentenceriting. These units are used as the instruc-

tions). units for a coordinated study carried out by the Mathematics Work
- a

. I

Group pf the Wisconsin Research and Development Center for Individualized

Schoc:ing. The units were tried during the 1977-78 and 1978-79 school

years ,st a single elementary school located in Madison, Wisconsin.

Information, including in-dlass observation, reports.from teachers,

pupil assessment, and notes fropkpupil comments, was gathered from trying

% the materials on about 50 children through their first and second years

of elementary school.

The information is summarized by topic or unit and suggested revisions

arc stated. Copies of the newly developed units are contained in the

Appendix to the report.

vii )
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'TOPIC S4 SOLVING SITUATIONS 0-20

OBJECTIVES

puparatory
. a

1. Given an open sentence of the form a + b -4-7]or +b involving the

numbers 0-20, solves it. (solves a + h = risentence 0-20).
a

2. Given an open sentence of the form a - b =Ellor -b involving the
4

numbers 0 - 20, Solves it. (solves a - b =Ljsentence 0-20).

3. Given an open situation involving the numbers 0-20 that is solvable

by using either addition or subtraction, writes a sentence that

represents that situation. (writes open + or - sentence 0-20).

OVERVIEW

This topic is the fourth in a series'of six topics that have been called

the Sentence Writing topics (S1 through S6). The major objective of this

series of topics is to develop in first and second grade children the

ability to solve problems in addition and subtraction that are reasonable

for children of that particular age and state of development. The method

for attainment of this major objective consists of two parts:

1. An analysis of the problem in terms of the relationships between

the parts of the problem with the end result being the represent-

ation of these relationsips with either a horizontal or vertical

a
number sentence of the form a b

1 1
[

+I)
] or a - b

2. The ability to solve the resulting mathematical sentence by any

reasonable means, but preferably he recall of a lmsic addition or

subtraction fact.
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The underlying rationale for the analysis phase rests on what we have

(.....11ed the part-part-whole relationship. In this relationship one

considers some whole object or set that can be broken up into two

,separate but distinct parts according to some identitiable r e or

action or description. Assuming that numbers can be assigned the

whole and to its two component sub-parts, the analysis proceeds under

these two numerical relationships:

i) If one knows the two parts, then add their corresponding

numbers in order to find the size or number corresponding
1

to the whole. _Somewhat symbolically put, it is

.part + part = whole

ii) If one knows one of the parts and the whole, then subtract

the number corresponding to the part from the number

corresponding to the whole to find the size or number

corresponding to the other pat. Somewhat symbolically put,

it is

whole part = other part

Finally, the analysis phase coities to the cruCial step of being able to

take a particular given problem and decide whether the two known objects

or sets are the two parts (in which case one adds) or are the whole

and one of its parts.(in which case one subtracts).

lit the first paragraph reference was made to problems that are

reasonable tor first and second grade children. We consider a problem,

to be reasonable it' its wording and structure are such that most children.

Wi11 'lc able to succossfully subject the problem to the analysis describd



251

The other major focus of the six-topic,series is the acquisition of

166'6°E-basic computational facts% In the earlier topics the majority of

attention is, given to the smaller-number, simpler facts with 'a progression

building up to the harder facts. DMT,does not assume that it has all the

answers that will guarantee that all children will know all the facts

by the end of these six topics. Individual variation in ability and

rate of learning exists no matter what the program of instruction.

The children you receive for this topic and this school year will be

no different. You will have to adjust to those individual differences

and suppieMent for some children. Spaced practice mid drill are

appropriate for almost all.

In the previous three sentence-writing topics the children have

been presentedwith several different types of verbal problems. It

was intended that they be straightfOrward, relatively simple situations

with no difficult word order tv a context that would be familiar to

the children. These are the types the children have seen thus far:

Joining: There are 2 birds. 6 more come. How many birds are there now?

Separating: There are 8 frogs. 5 hop away. How many are left?

Part-Part-Whole There are 2 blue birds and 6 blackbirds. How many

birds are there altogether? There are 8 frogs. 5 are

big. The rest are little. How many little frogs are

there?

Difference: There are 5 big frogs and 3 litle frogs. How many more

big frogs are there than little frogs? (How many fewer?)

(What is the difference between...?)

'141
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After Yeading or hearing the problem situation the children have been

asked to do one, two, or all three'of the following as part of the

analysis: '

a. Fill in a part-part-whole chart with the information presented

on the situation,

Example X

2 birds

6 more came

How many now?

2 I 6

whole

partIpart
411.1.

Example Y

8 frogs

5 hop away

How many are left?,

8

5

b, Write a horizontal sentenc, a , based on the analysis

and understanding of the following: Part + Part = Whole

Whole - Part = Part

Example X Example Y

2 -I- 6 r_21 8 5 0
Write the sentence in vertical form.

a w

IT -11

Example X Example Y

+6

8

-9

tt

The children then solved by using objects, by counting, by "knowing" the

number fact involved, or by assoicating the numbers involved with ()tiler

(
--
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facts. (4 + 3 = 7. because 3,+ 3 6 andl more makes 7). By the end of

Topic S3 mastery of basic fact combinations,with sums up toc1.0 has

.been expected.

.We are assuming that this present topic will be taught at the beginning

of a new scbool year where an entire summer has intervened since the

children's last experience with this type of thinking. Consequently'the

firSt'two activities are basically review in nature (you may want to

provide more of your own after going through these two activities!). The

major difference is that the writing of horizontal sentences is by-passed

.at this t*me. Ttle children go directly from the part-part-whole analysis

chart to a vertical notation or to solving.

-The third activity presents .rariations upon some familiar problem

situations. In this activity, the unknown appears in a different position.

'Tf the problems were to appear in symbolic form, they would be described

as "missing addend" or "missing subtrahend" problems. !We give several

examples.

Tn previous
activities

Now, in Activity
S3 C

Example Z:

There were 6 cats. 2 more

Joining came. How many cats are There were some cats. 2 more

there altogether? came. Then there were 8 cats.
How many cats were there to
start with?

Example W:

There were 4 cats. Some more

came. Now there are 13. How

many came?
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There were 8 pigs. 3 went
Separating away. How many pigs were

left?

Part-Part-Whole

There are 6 red hats and
2 white hats. How many
hats are there altogether?

There are 10 hats. 6 are
red. The rest are white.
How many hats are white?

Example V:

There were some pigs. 3 went
away. Then 5 pigs were left.
How many pigs were there to
start with?

Example U:

---777.77110

1 have some'red hats.
I have 4 white hats.
I have 12 red and white hats
altogether. How many red hats
do I have?

xample T:

There are 11 hats. Some are
red. The rest are white. 5

are white. How many are red?

Although the variations are a bit more difficult and the situations less

familiar, the intent is to have the children usa the same part-part-whole

analysis of identifying whether the two parts, or one part and the whole

are given. The children should also know that when they are given the two

parts and asked to find the whole, the operation to use is addition. When

they are given the whole and one part and asked to find the other part, the

operation to use is subtraction. (Regardless of the position of the

unknown in the sentence.)

The analysis of Examples 7, W, Vd U, and T would given the following

part-part-whole charts and vertical sentences.

Example
-------

8 8

-2

Example W
---------

4

13 1 3

- 4

6 cats 9 cats

Exampl e V

-3- -5- 45

Example U
-

1 2 I 1 2

4 - 4

8 pigs 8 hats

1ft
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Example T

11 '11

5 I

6 hats

255

In Activities D and E the children are asked to solve open sentences

which may be described as the mathematical models of the problem types

given in Activity C. These sentences are of the forms:

a + = c b = c a - = c = c

Such sentences are known to be more difficult for children-than those of

the form a + b = El and a b = The reason for presentation

of these other sentence forms is not to expect any mastery of solution of

these types, but as a necessary and beneficial experience that helps the

'children to understand more fully'the two sentence types (p + p = w andj

w - = p) and the application of the part-part-whole analysis to a

given problem, verbal or symbolic.

41,the first part of Activity D, when the children first are given.

the open sentences a + L7] = c and + b =.c, they are asked tO

solve using any method or analysis. At this point, all methods attempted

should be discussed. The teacher should not introduce or stress any

particular method. Then, in the latter part of Activity D, the teacher

presents and stresses the part-part-whole chart and analysis.

This topic alsp provides further practice with the addition/subtraction

facts 0-20, with special emphasis on the 11-14 facts.
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ACTIVTTY S4 A.
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In this activity the children are given joining and separating sit-
.

uations. For the first time, they do not write sentences. They solve

using the part-part-whole analysisand chart, and write the.prdblem in

'S

vertical form.

Objectives

1 solves a + b =11 sentence 0-20

2 solves a - b = r-1 sentence 0-20

3 writes open + or - sentence 0-20

Oraanization

large group

individuals

Materials

Student Booklet pages 2 and 3

objects (cubes, links)

-Preparation

No special preparation.

Teaching Suggestions

In the previous sentence writing topics (S1, S2, S3) the children

were given situations and asked to write and solve sentences. in this

activity, as in all of this topic, they do not write sentences. Instead,
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for the first time, they use the part-part-whole-chart exclusively. to

2

analyze. They record-in vertical form (+6). Begin by reading and dis-
-

cussing the following story and problems.

8

THE MAGICIANS VISIT WHATVILLE

"The magicians'are coming! The magicians ate coming!" cried Peep

:

from the ed9e of his birdbath.

For days and days all the creatures in Whatville-had been getting

ready for the Magicians' Convention. They had cleaned ind painted and

decorated.

."How many magicians do you see?" asked Silly Sylvester. -He stood'

on his 'tiptoes, trying to look down the road.

"Well, there are.four.in a strange looking car and eight more

bicycles. How many is that?" answered Peep.

"I think I'm going to need help to figure that out," mumbled Silly.

Pause here and have the children find how many magicians there

are. Ask the children to dicide if Peep has told 'ttiem two parts

or the whole and one part. (Two parts) Ask if they have to find

the whole or one mirt. (The whole) Ask what to do + or -. (+)

Draw and FiLl in the chart: ! '

Ask if Ow answer will be greater than or less than 8. Solve .

using objects or a counting strategy. Record in vertical form.

4

8
12
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f

"Twelve magicians,altogether. Thht's a lot of magicians for

Whatville. And just look at that car!" exclaimed Franny. "It's the

sorangest jprange.I've'ever seen."

"But it's not.orange," argued Goofy. "It's green!"

. .. .

And sure enough, when Franny looked again, the car was green.

"Well, it was orange. It really was," said Franny.
, 4°.

"You're both wrong!" cried'Peep. "It's a pink car." They ali

looked again and the car was PINK!

"Hey," shouted Silly, "You're all right. First he cal"was orange,'

then green, and now pink. It changes colors." S

"Of course," laughed Peep.. "What do you expect? It's a magician's

car and a magician's car has to be magic."
-

"It certainly has lots of wheels," said Silly, pointing to the car

again, which had now turned*a very bright purple. "I count fifteen

wheels."

"Whoops!" moaned Franny. "There it-goes again, being magic. Nime

of the wbeels disappeared!"

"How many are left?" asked Silly.

Pause hero and have the children find how many are left. Ask

what intormation is given. (the whole and a part) Draw and

fillin thechart:

r'iii

LH
Remind the children that when they know the whole and one part,

they subtract t.o find the other part. Ask if the answer will

he greater than or less than 15. Solve with objects or countin.

Record using the vertical form.

15

- 9

6
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-.By now all the magicians had gone past.and were arriving at the

3
Whatville Hotel, where Martin the Munch and Gertrude the Gobble were

.busy handing out glasses of lemonade and little cakes that Martin had

baked.

"Terrific! Terrific!" shouted Peep as he hopped high.into the air

so that he could see the Whatville Hotel better.

Then'. . . KERSPLASH . . . he landed right in the middle of his

. bath, splashing water all over everyone.

"Whoops," said Peep in a small voice. "I'm sorry. 'I was so excited

about the convention and all the amazing things we're going to see'that

I forgot to watch where I was hopping."

"That's okay," said Silly. "Just dry off and let's go to the con-

vention. I bet I can make Martin's cakes disappear."

Everyone laughed and agreed that they, too, could make some cakes

disappear.

Road and discuss the following problems with the children. Have them use

the part-part-whole chart to help them analyze the problems. Use the

vertical form to record.

Martin baked 6 purple cakes.

Franny baked 7 yellow cAcs.

How many cakes altogether?
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Guide their thinking in this manner:

What do we know from reading the story? (two parts)

What do we need.to find"?' (the whole)

Do we add or subtract? (+)

Solve the problem this way. 6

+ 7

2. 5 magicians on bicycles.

6 magicians in a go:cart.

How many magicians altogether?

' 5

+ 6
Ii

13

261

3. 11 doors on the magician's car.

5 disappeared.

How many doors are left?

11

5

4. 8 flowers on Goofy's hat. 5. 4 magicians in black coats..

4 disappeared. 7 magicians in long dresses.

How many flowers Left? How many magicians altogether?

8 8

h. 10 hi rd. in the rwigician's basket.

h 111.w away.

ilwAr miinv bird's are left?

10 10

f)

4

1
'4 ; 7 ,

4

-I-
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Do as many more examples as you think are necessary. Then let the

Ns.

children do Student Booklet IT,T2 and 3, which give several "magician"

stories to solve. When they have completed the pages, dd.scuss their.

answers. Point out that the whole is always the biggest number of the

three numbers in g problem.
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ACTIVITY S4 B

This activity uses weight and length situations to reinforce

the part-part-whole analysis.

..92121±EllYes

1 solves a + b =
om

sentence 0-20

2 solves a - b = F-7 sentence 0-20

3 writes open + or - sentence 0-20

Organization

large gro up (Parts 1 and 2)

individual (Part 1)

Materials

Student Booklet pages 4 and 5 (Part 1)

Cubes (Part 1)

Scissors (Part l) 4

Balance (Part 2, optional)

Containers with lid (Part 2, optional)

Geometric solids (Part 2, optional)

Small washers (Part 2, optional)

Bathroom scale (Part 2, optional)

Large objects, over 5 pounds (Part 2, optional)

PreTaration

Part I: Calz,ufully remove studenI booklet 1)ni 4 and 5 from the booklets.

Part. 2 Place two s imil ar geomet i c o1. ids in a covered con ta bier.
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Find the total weight of container and.solids usinAmall washers.

Place container, balance, and a number,of washers three fewer than

the total weight of the container and solids, at a location in

your room that is visible to all children.

Prepare other similar containers.

Teachina_Luestions

In this activity the children analyze length and weight situations

using the idea of P + P = W and W - P = P. Part I presents length situa-
.

tions. Part 2 presents a large group demonstration and discussion involving

weight.

Part 1. Give each child Student Booklet pages 4 and 5. Have them carefully

cut apart the worm'strips on ,:age 4. Also have them carefully cut the

slit in the magic hat on page 5.

Next have each child,take wotm A and place it through the magic

hat slit so that part of the worm is in the hat (hi(tden under page) nod

part is out of thw hat.
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Ask what the children could do to find the whole length of the worm in

cubes if they can't take it out of the hat. Explain that to find the

whOle they have to know both parts. Have them measure (with cubes) the

part of the worm stieking.out of the hat. Then.have them turn over the

page, being careful not to move the worm, and measure the "hidden" part.

Enter these parts in the part-part-whole chart for worm A at the top of

page 8. Then solve to find the whole. For example;

A

3

T
: 3 5 5

Have the children do the same for worms B, C, D, E, F, (1, H, and J.

When ail the children have finished, explaln that this time they'

are going to find how long the hidden part is. To find a missing part

they must know the whole and ono part. Have them measure the length of

worm A and record in the part-whole chart for worm A at the bottom ot

p;ige S. Then have them place worm A "in the hat." Explain that this

time they cannot turn the page over. The only part they are able to

meashre is the part showing (the part sticking out oi the hat) . Have them

:Hoasre 11:;irn: cnbts, and record in the part-wholo chart tor worm A at the
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bottom of page 8. Then solve to "magically" find the length of the

hidden part. For example:

A

Have the children do the same for worm B, C, D, E, F, G, H, and J.

When the children have finished, discuss what thiy have done: They

worked wh two kinds of situations. In one situation they used the two
:NA

parts to find the whole. Draw the following on the board. lf you know

the two parts, you ADD to find the whole.

in each, the answer is the wholfir In the other situation they used the

whole and a part to find the missing part. When you know the whole and

one pzirt, you take the part you know away from the whole (subtract) and

\

th:tt lea)es the missing part. Write the following on the board.

- P

ihe .in:;wer i, tiiv missing phrt .

there hrk. tk,,, oi onc With f alId one with
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Part 2. This part uses a large group discussion of problems invo1ving

weighing to present the part-part-whole analysis.

Begin by askiag someone to come up and find the weight of the cnntainer.

Use small washers as weights. As the child does the weighing, he or she

will discover that there are nOt enough washers. Discuss what could be

done. If some children suggest getting more washers, agree that that would

be one solution; but ask what could be done if there were no more washers.

If some children suggest using a different unit of weight, explain that

you want to know the weight in washers (and nothing else).

If no one suggests it, suggest seeing if you could weigh two parts.

Ask how that would tell you the weight of the whole thing. (P P = W)

Open the container and take out one of the solids. Have someone weigh

Lhe container and the solid left. Record the weight in ,t p-p-w chart.

Then weigh the solid you took out. Records its weight in the chart.

P P

Have someone write and soive the sentence that would show how to find the

whole. P + P =r-W

Next ask ii the children can think of any times in daily life when

two parts are weighed and then added to find the whole. For example--

the weight of people on an elevator, the weight of a car and trailer.

Next discuss how the children could find the weie,ht of a pet.

(Assume the animal is uncooperative about standing on a scale.) if no

1)
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1

oale suggests it, then you explain that you could weigh yourself and

i then hold the pet and weigh yourself and the pet. Then you would know

the whole (self and pet) and one part (self). You could subtract t

c\
find the weight of the pet (the other part). W - P = P

Ask if the children can think of any other examples of using the

weights of the whole and one part to find the other part. Then do one
1

of the follOwing:
\

A. Use a bathroom scale, Have children find the weight of a large

object or box of objects, by using W - P = P. They weigh themselves

while holding the object. Then they weigh themselves without the

object. You may have to help them read the Scale. Have them tell

you what sentence to write, how to fill in the part-part-whole

chart; then you solve, as the numbers will be too large for the

children to do the computing.

Prepare the containers as in the discussion. Have the children

weigh two parts to find the whole. Use small washers as units of

weight.

41,
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ACTIVITY S4

269.

In this activity the children are given situations that may be

represented by the ()Oen sentences a ± = c, a ± b ,.and

± b = c. The children are not asked to write sentences; they use

the part-part-whole chart to analyze and solve.

Objectives

1 solves a + b = Li sentence 0-20

2 solves a - b = sentence 0-20

3 writes open + or - sentence 0-20

Organization

large group (Part 1)

individual (Part 2)

Mater4

Stude.., ,:klet pages 6-11 (Part 2)

Objects (Parts 1 and 2)

Pr_u_araLion

No special preparation.

Teacl) Sulw,L,st ions_

In Topic S3 the childrun had some experience with situations in

which the word order was unfamiliar and with situations involving a miss-

fir; addend. They were encouraged to use the part-part-whole chart to

ana I vxe t he i t uat ions, t o wr i t o stit ences (a h , and t o o 1 vo
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In this activity the children are asked to solve similar problems, but

they do not write sentences. They use the part-part-whole chart to
2

analyze -,:thd record in the vertical compact form. (+6)
8

Part 1. Begin by discussing the following problems. Stress that the

WHOLE is the largest number. Use objects to dramatize each story as

you read it, or draw pictures on the board.

1. There are six rabbits in the hat. (Show 6 objects.)

Some more come.

Now there are thirteen rabbits in the hat. (Show 13 objects.)

How many rabbits came?

(Draw the chart: . Ask what information the story gives: one

part and the whole. Have a child fill in the chart: 13_

.6 1

13

Ask what to do to find the other pnrt: subtract. Write-- 6. Solve

using objects, counting, or whatever method the children choose. Once

the answer is determined, validate with objects.)

Do the following stories in the same wny. Remember to use object.s.

There arc II f

Some disappear. P)Ol !

fhere arc 4 left.

How many disappeared?

/4



3. There are some red balls.

6 more balls appear. .POOF! 14

Now there are 14 balls.

How many balls were there to start with?

4. Ihere are 4 mice.

9 more appear. POOF!
4 1 9

How many are there now?

4

+9

13

14
- 6

271

Part 2. Next have the children do stUdent booklet pages 6-11. They

should read each problem and decide if the problem gives them two parts

or a whole and one part. You may wLnt them to label the numbers in each

problem with P or W, as shown in the first problem on page 6. They fill

ia those two numbers on the chart and add or subtract in vertical compact

2

form. (1.3) They may use objects to help solve.

5

You may also.wish to discuss the words "appear" and "disappear."

As the children do the pages have them "plug" their answers ba,k

into the situation to see if their answer is reasonable.

Add t ional
. . . _ _

ve the r.h I 1 d ren t he fol lowing (-hart s and have t hem wri t heir

own !-Itorie!;.

7 10
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ACTIVITY S4 D

In this activity the children are given open sentences of the form

C, 171 + b = c, and a + b = and asked to solve, at first

wi.th no specific directions and then by using the part-part-whole chart.

Objectives

1. solves a + b

2. solves a b =I 1

sentence.0-20.

sentence 0-20

44 3. writes open + or - sentence 0-20

Organization

large group

individual

Materials

Student Booklet pages 12 and 13 (part 1)

-;tudeni Booklet page 14 (part 2)

Student Booklet pages 15 and 16 (part 3)

objects for solving (all parts)

Pryil:iration

No special preparation.

Teachihg suggestions

The children begin in part 1 by reviewing solving sentences of

the I orm + -z- . 'Then, for the first time, the children are given

open :;cht.ohres; or the form 3 f r-) c and 51-.
1

b c (as wel I he

v
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more familiar a + b = !) and are asked to solve. In part 2 they solve
F-1

with ahy analysis or method they choose. In part 3, they are asked to

use the part-part-whole analysis. Once the children have filled in the

chart (

,..
), they may use their own system for solving:

count:ing, using objects, using fingers,.using pictures or whatever. As

they solve, ask how they got their answers. ,Encourage them to rely more

on their memory and understanding of the number facts. Also ask them

i4

to validate by explaining answers or by using objects. 1

Par.:: 1. This part reviews solving sentences familiar to the children.

Begfn bY. writing the twq part-part-whole sentences on the board.

part + part =f- '

whole - part
-

For each ask the children what the box means. (That that bit. of pformation

.is unknown.) For each ask what is unknown and fill it in.. Then write the

vertical notation.

part + part =[whole

whole - part = part

part

+ part

whole

who l e

- part
_

part

Point out that therc are only two types of sentences, the addition one

and the subtraction one. Then have volunteers solve the following

sentences.

4(2 c
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11.

Label the uthole and the part: in each.

fi

7

9 + 2 =1,_.] 12 - 5
p w

9 12 12

9 I 2 51 -

11 7

10 - 4 =.
8 =

w p P P w
-.k

8

6

81 6

--

+6_
14_

Next have the children solve the sentences on Student Booklet iages
0

12 and 13. Have the children label the whole (w) and the parts (p),

fill in the chart, write the vertical form and solve.

Part 2. Begin by giving the children Student Booklet page 14. Since

this is the first time the children see open sentences of forms other

than a -I- b =: , they may be uncertain about what to do. Do not demon-

stcate 'how to solve or encourage any particular method of analysis.

Explain that the sentences are a puzzle. Tue children are to find what

number goes in each "mystery box" to make each sente)Fe true. Tell them

that they may solve any way they like. but that they should remember

what they did, so that they are able to explain their method to the

l'et of the class.

If anv children seem totally contused or discouraed, encourage

the IL) work in small uoups to see if they can h( lp each other decide

what to do.
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Tr7,777.1-1; -',141000111fm,-.i5.7
"

,,,,
9%>

4*, .

64, ' .r oi ,14
1

.'5172.7,

*
4 1 ,tC. 411

S 4 w,
.

, , .

..,, .

Whenthe'ihildrep 2 1nig17the ppA, discusp
. .

Oalatr7sM'Flik,
A

4

. , .

us'e'd,*! po this by having volunteerctefl what answers th9y got and by
.

*t
---,.

*

4
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.0
e

all'oi the methodp-they

f 9

4 .4

N

shoWing;how they got-than.: Havetthem pretend they are.teathing the
e. °.*..

I

-/
rest of the class.

.
At this ttme you may also discuss the 'reasonableness of answers.

. . '
:.

For example, with 7 = n ', 6, .you can ask if the number in the boX
---J `,

,

i

.

could be grepteethani 1? greater than 6?
,

...
.

J .

Part 3. Remiiid the children.of the mystery sentences xhey solved in

et.

.10

Part 1. -Tell them that you are going to show them a way tO solve those

sentencek using what they already know about sentences and about the

kJ,

whoel andtwo parts.

Draw the part-Whole

II

chart on the,board and have the children fi-1
A \

in tbe-apprepriate.words.
4.

sExplain

[11:71 1111J
PART ART

that so far they'know4iwo k4ds of-sentences.

P P w

w -L = p

Then. write these sentences on.the board:

4+2=

7 - 2 =

4 +

= 5

Write these on the board.

Analyze each in tjle following way. (After

El
the Hist couple let the

2

3

= 5

= 7

children label the' parts and fill in the chart.)'

Look at the ,sentence 4 + Li 9

ls the sentanee p + p w or w p = p? (p + p = w)

4:)

"

:

.14

4

r.

4.

.)
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4 y tt
if! \

dm

?7,0

-Label the parts and the whole.

t--
4, + ; 9

t,

.

What's Missing? ( a part)

Fill in the char-t and solve.

4

4
iit

V The thtldren,may solve using their'knowledge of numbei fi'cts, usingi
i , A'

,

Jr.,

".*

-
.14:

objects, counting, or using whatever method they feel comfmrtable.with.,
,f

Nexr have the children do Student Booklet pages 15 ancy6. .Encourage

them to use the.part-pakt-whole chart. When all the ',children 'have.:1:.

. . .

, /

A7ts

finished, review solving using the part-part-whole chav: as describ94

tabove.

2 Q (4

..4

Si

.43:1

47.4

S.

4
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ACTIVITY S4 E

%,

. *

i

./

In this activity the children practice solving open sentences.

;Objectives
.0=4.1.1.1

-e
al

1 solves a + b = sentence 0-20

2 k'4solves a + b =I:1 sentence 0-20

3 writes open + or - sentence 0720

4".
Organization

Individual,

Materials

Studeng Booklet pages,17-21

t

.vbjects

Preparation

No special preparation

Teaching Suggestions

a

t

.1

Begin by reviewing how to solve open sentences using the par.t-part-whole

chart.to analyze. Solve with objects, by rememberinv, by counting, or

by using tally marks

For example:

3 + =11

3 + r-] = 11

P P W ,

3 + 8 = 11

./

It'saP+P=Wsentence

11.

-TT 'vs



0

Do the following.sentences:in the

12 3

4 + 8 =I.

same way.
.

+ 11

15 - 9 = = 4
I

The children do Student Booklet pages 17-21. They may solve using objects,

.number,faqts, or counting strategies. 'Student Booklet page 17. The

children solve open sentenceA. The chart is drawn fin' them.

Student Booklet Page 18., The thildren solve 16 sentences. Tkie

°
).

ecorrect answers are written at the bottom of the.page. The.rchildren

match the letter pame of the problem to the right solution. They'get
. \

-

jumbic4.d letters and must unjumble the letters to spell word The 14-

ters may be used more than once.
aj

Student Booklet page 19. The. children

answer,

and 7.'

there. Ng, correct answer

r

choose and circle the*.eorrect

is given for problems 3, 5(

rk*-as..

You may have the children write in the cotirett'au.wer.
.,406

/tudent Booklet pagesc20 and 21. Solutions hre given to. open sen-

. , . .

tences. The children must decide whether each solution makei the sen-

tent:40.1rue or false, and then c61.-rect

2 91

any false answers.

.1

4.

4

g;,

4
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4.

1

)
.
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'ACTIVITY S4 7,

14;

,
This activity provides game and puzzles to practice addition 'Ind

.

,
.... .

subtractioh (0-20, particularly with the facts haying sums 9-14)..c i

P 1

4 1

. :- ".. sr
1 t.-. . e

.40bjectives

1 solves a + b = L1 sentence .0-20

4

'2 solves a - b = sentenae 0-20
4.

'3 writes open

OanizaLion

smali group

ii'4,dual

Materials

+ or - sentende 0-20
,

4

a

4,4

Student Booklet pages 22 and 23

paper and pencil
4

straight edge

chips

dice

links
.40r

graph paper

PreParation
a.

o

.! .6
A

.

y,

r

Rave the children make the necessary strips or grids for This and More.

L

?he the 2-centimeter graph paper duplicating master to make a gheet for

each child. From the graph paper, cup'four or five 4 x 4 grids for eac4

\ child. You can get six'grids from each piece of pape,r,

1) /*A,
4

;..11-..7'...1;;--ef.,....1`..".Vga..:

=-*

' I*
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vt.

C.

.Makp a list of open sentences with'Solutions equaling 0-14.

TeaChins Suggestions

This activity Orestent.s

C.

;

'

two games and two puzzle pages tilt pfovide.

practice with the°addition and subtraction facts. The sentence Bingo

game may be played with th
. ,

sand

ciass as a grOup. The This and More game

the pagetil may be. used by small groups and individuals.

,

Sentence Bin o

The ;eta dren play 10.ngo tq practice representing and solvihg open

d
sentences Give-each child ;three or four cut-out grids and have him

4-6

write the numbers 0-14 in the squarbs indsandom order until all of them

are filled. a

Use your prepared list,of sentences. Write an open sentence on the

board. Each childisolves the sentence

that.has the solution.o.Continue until

He wins that round. Have' trfe children

This and More. (need pencil,,paper,

and eo4lors a square on his grid

one child gets four in a row.

use a neW grid for each round.

. -

child make the following strip of, paper..

- 105 4 1 7] 4 1,9 110 1

1

lo

2934.

,

'

tWO dice, and chips) Have.each

.1 4

4 k.
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4
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0,3: * I 2 1.
re41,' ..` tt

4 *
\ t.
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: ;;V. \'''
;

t i .

On
your\

urn roll the two dice. 'Add the two Aumbars_teset a total..
I .e...4 4

4
' i a

, .f . -

. :. 4
JAheh' decide how many more youwould need to ha've 14. Put a pahip/Over

- - .

. that numbpr on your strip, if it':s there.
'A

.4-

...14.. _

, c

a
? .

Th.e winner is the irst 'person to...cover all ,the numbers on the

4
strip. .., 0,

e
a

Variations
.

iMake ind se thi,s grid-iinsteadlof 'a striip,
,

. ,.

, ...
.

st a
v.4' t.' $4

. r
lat 4

1--
. 2 1 5. 4.

9181716
.

,. .1

,

a

4

A

0

0
a

41:

a .:

) .

. e 140t11l2 "2--..i ,
I

tt
re

5

e; {;,..' 4.
I 4 ,

:,

.1.. .

t
,..

, e

-(7-
. a

, First personkto cover 4 in a row by Tour inl a sc tluare. I--- --1 is-'.he winner.
, .- --.

i
iIa. l'

./ . e 8 7, s .,4
.. ,Id ,Id.db. 4

d . ... 1 .
. d ' d

4

B. Make/the number you hav to get be 12 or 13 instead of' 14; ..
4r , c..,,,,,

6is

The .sCoripg -strips and04gridg the children need to make-.1;ourd be

folr413 1$3_1 4 5) 6 1...=9.]

' for 12

-

L2 4;5; 6 ! 7 18.1

0.

9

;S

.1

1 2! 3-4

0 '1 ' 2- 3 ,

r-1
7 6!° 5 4

I J

8i0i10:11

,2; 0,12

A

4
(

4.,

'

I.

'It

tIo

a

`:

t.4
V

P

1



282

.

.s

**

A

14.'

4

1

't
...,STi**-117AC4.1;.;... ,

a

t=

I'

4
5 a

e

Student Booklap_aaaA2.. The children solve 16 problems. When they 1.1a/e

r4t,,

a

;

0

f

finished, for,ela* puzzle'have the children connect the dots, (using a
. i

straight (lige) in.drder,friom the smallest answer,to the ldrgqqt. '

Student gooklet page 23. For ea0 puzzle, the childrgn solve the pKob-._i

....6
lems an(r,then write all the numbersvthat come in orAer between the
, i.

i., (..4 k .`.; a
4 4. ' e

. ° . s.'t v
% A .

answers. ..

4 ;
t

/ t

4
#

ftV).

.9

;

295

'1:r}

414;

sq,
%

Are'.

. .

f-=

f

4

0#

.9 ."
.(

. s.
t4'

.

00310,4

v

V

la

4+

I a

to, "

C,0 .

e
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;00 11..4 , . c r9, ft . .

The children practice additiOn and subtraction facts 07.20, especiallf

those with sums ,0-14. They .also explore number patXerns and relation-
.

p.

ships introduced in Topics 52 and'S3.

;
Objective X

,1 solves a +'b =1-1 seqence 0-20.

2
/

solves a , b .7 sentence 0-20....

3 write open + or - sentence 0-20

k

yOrganization

t individua1 (Parts 1 and 2)

group (Part '2)

4

Materigls .

0

a
.

!

Student' Booklet pages 24 and 25 (Paq.L,1)
. .

i

..

Student Booklet pages 26-29 (Part 2)

Objects for solving or validating,(Paris I ;Ind, 2)

Mik

`

Praaration

No special preparation,

reachi9g Suggestions

In Part 1 of this activity the children use adddtion and subtrac-.

tion.to answer questions about information presented o; maps and graphs.

In part 2 the child explores number pattetns and relationships as well

;

"e- ° 4,
At.t

0
t.; ".

.:
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, 
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% 

, 

as practice the addit,ion and subtraction facts. Throughout dhis activity 
, 

, 

ask thdichildren to validate by counting, drAwing tall): !narks or using 
. 4. 

objects. 

* .- 

i 

, 

. . Part 1. Student Booklet page 24 asks the.Children to find the sum ot,' 

. 

, 

i 

two numbers from a map. The children should i)e reminded to.use the com- . 

3 

pact form (+7) for each problem. Do the first probleM with the children 
4 

to mall sure 
duly 

understand what they are to do. 
I 

fl 

Student Boeklet page 25 

asr 
the children to find 'dif(ferenced and 

using:information 
given.onra 

bar graph.' Have.the 
children write 

, 

, sums 
. 

, 

an Open sentence and then 
solv1 

.Using temory of facts, counting, or 

. 

". 

obj ects. . 

?Art 2. pese pages elcplore number patterns and relationshilis. Have. 
, 

the children do the pages, then discuss'the patterns and relationships 
0 , 

described beldw. 

/ 
Student Booklet page 26. In.row A-the pattern is that a number is , 

ad4ed 
to itself. All the answers are even numbers. In row B the rela- 

tionship is one-more and one-less. You may wish to extend this. "What 

is one more than 12? One less than l29.. One inore than 7? One less than 7?" 

You may wish to combine the relationships in rows A and B. For example:4 

If 6 + 6 = 12, 6 + 7 is one more or 13. 
' 

If 4 + 4 = 8, 4 + 3 is one less or 7. 

In row G the subtraction problems are the inverse of row A. You may 

wish to have the'children match. Matching problems are related because 

they have t:he same part-part-whole chart. 

20" I 



tr

4

4,

4p.,

4:

For., example;

,b 7.

+ 7
(1.4,

4.

44.

4.-

;

IP4

s

.vAmftmmAr 'AmtmWw,

In row D theanswers alternate 11, 12,

pattern of adding
,

-11, 12, 110 12

9 is eiplored. You may cboose

a one-less relationship. (9 + 5 is one less than 10

9 + 5 = 14.)

row ELthg

to% discuss this

+ 5, therefore

r, .

414

Student Booklet page 27. The children do usnake'' addition and
4

subtraction.

0

.The number that is added (subtracted) in. the first,step

is then suhtrpcted (added),in pieces in the next tw9.steps. -Seeing,_

,

.1.414444mlipsk
44,,,44464

as

this relationship may be challenging for the children: lf SQ, put the

following problemi on the board.

7 -413
6

13 7 7

Point to,these and ask what is hap.7-.

pening. (The same number is added

and then taken away, so the nimber

started with, 7, isn't changed.)

Student Booklet page 28. Three types of number relationships are

mixed onthis eage. In some pairs, commutativity of addition is demon-

strated, as in 1 + 13 = Deland 13 + 1
-

In some pairs, the rela-

tionship between the whole and the two parts is demonstrated, That is,

that the Whole - Part = the other Part and Whole --the other Part = Part.

For example, 11 3 =Tand 11 - 8 =5-1. In other pairs, the relation-
.

ship demonstrated on student booklet page 27 is shown in simpler form.

That is, that if,to add and then subtract (or subtract then add) jj-le same

number, you will end with the other number that you sLarted.with. For

.
example: p i4i - 2 = 12

12 + 2 =

same
10

4),
.
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t
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w -t.--

;
. . a

. 5- ,
a i

a
' 1 ,

,t ,.'" , ,
0

f
SolIle palis 'also look at addition land' subtraction of 0' or, 1.-

,

cr- Aaeollitlayloate.1.40104treAtid. Atig
4

a e

#

r.4 Student Bboklet page, 29., Ihis page reviews number famiiies.:'In
, .-4 ..

... .

1 each house'is'a family of,problems They are a family because the:part!,-
.' .

Z9 ' 4 ''
.

p4t-whole'chart-is.ihe same for each problem in the fam,ily.,,Forn
, . de

, .

.5

'

example:

ea 0 ,

. , 7 11 11. 11 ;
/ , ,

4
the chart is

For , + 4 ... 4 - 7 +7 . ,

........11

. ------...

i
. A N

: 7 4,j
. .. i ,. °

-, ,..

i jor those children who are still having difficulty, explain that

l'or
/. 'tne whole is the name of the familk. It tells how many .b;;).; and gitls

, V
altogether in a fatlily. Owe part tells how, many Ooys. :he other

, .,

. .,,

.s'

part tells how many girls'. In.vachohouse or family, then, the number of

boYs and.the nymber of girls dOeSn't.chang. .The whole arid the parts

4 ,

are constant.
11 10

For exadple; for :77-- you couldn't CTritd 4- 1 As a part of
7 ,4 119

t3

4-hat family. It tells about 10,boys and 1 girl; not 7 boys and 4 girls.

You may wish to do some examples with the iiildren's families.
Pe

ft

2 9

.450

c.

1.

40(
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1. 4:a

'-xu,otAti........a,...4.440.,.-0., 4 -

Topic S4 .
TOlkic Inventory
Teacher Siirertions

e

b

44. P

W

lf the children have difficulty reading the problems, read-

the problems aloud a.isa 'group.

.ftemind;the 'Children that for this ItoRic inventory they do not

write the sentence. They fill in the part-part-whole chail and

solve:writing the problem in the vertical form.

I

J

4'

%.1

4.

.1

S.

V



, Find the answer fcr each story.
:288

the chart to help.

1. 3 blue cqrs

6 red cars .

How many cars altogether?

2. 8 cars,altogether.

2 are green.

.../.diaaaOkii../MI.

The rest are white.

How many cars are white?

....,0

LEI

3. There are 12 ( cars.

Sote go away,

4 are left.

How ,many, went away?

4. There are some cars.

5 go away. .

6 are left.

How many cars

p.

were there to start with?

J. There are some cars.

3 more come.

Now there are 9 cars.

How many,were there to, start with?

6. There are 7 cars.

.Some more cars come.

Now there are 11 cars.

How many cars came?

vThere were 5 cars.

7 more came.
z

How many cars are there now?

301,



'

8. Therefare some red andlellow cars.

6 are red.

4 are yellow.

OD .How many red and yellow cad are there altogether?

cn
e

ct
VI

0

0.
0

289

,

I 4.

1 1

9. There were 13 cars.

7 went away.

. How many are left?
*

1/4

,
6

II

10. There were 13 cars.

Some went away.

5 are left.

HoW many went away?

Add.

7

. +. 3

Subtract.

c.

,

f

2 0

+ 6 + 9
1=2=0..

+ 7

5,

4 .Y
8

14 10 11 8 9

7 2 3 14...a.

f

.P.



A

290

'
7

4 1

TWEL.VC'.6 TR I.CKS 2

" ""ers ""e "Vt and Lip and chpol.notation.
4

A*

1. 12 magiciani
,

Hbw many nbly?;

I

4 more comeL

3.'9 balls

5,dis.appeart:t

Kim ma,ny now? -

4 8)birds

5 More Coae

How many now?

4111...401

!Pi

41.

.

g

6
.

flowers

3:more come

How.many now?,

.7r.3
6

, I

6. 12 cats

8 go away

How many now? i;

Olm.40.0Ahmil.O.AmmilloiemS IMIMMAMlimUli.mlaIftlInullla

7. 11 coats

2 disappear

How many now?

If

5. 13 4ts

7 go away,

How bany now?

1 3
(.3

,-- 7

4

111".1

9. 6 red t?alls

6 more come

How many now?

8. 4 rabbits

4 more come

How'many now?

10. 10 cards

1 disappears-

How many now?

..........1
JO

12. 3 doves

7 more come

How many now?

7 blue balls

4 go away

How many now?
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POOF+ POOF.-
Find the,ahswer. Use the chart and up-ind-dpwn
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Find the answers,' Use the chins.
294 ___

l There .were(4fai, cats.
... .:.

Some thore s'aine.^

:Now there are03.
IN,..,:v"-

.
.

`',N .....'i--,.

ifow many came? " 1,..%,
..4

. .1 . e 0
0

LP ,''.1/4.,
. ,

c s

v - ..............................................................................r. . i
a

ft/

i *
v ct

6
.,,

'.
... ;,. . .

..

..Imv.0*-
V 1 3

11

,ie

2.. There were some tan tans.
.t

more came. I : .. ;,.

J )
-4Now there arec9)ia0 cans.

AN k

iow many were tirerexto
:

.ktart wi th?

.

3. . ...

There were Vhot pots:
? , ...

I

mere
S

came. . . ' " ----.54.
. !I.

-\":t.kflow many are there altogether? .,'

r .

,

'.
v.. .,

I ,

,
,

4. There werek_( lkilall dolls.

Some went away. -
Now there areG)left.

How many went away? .

c:.:Jtko

iiimriso

I.

9

There were some met pets.

c9nore came. tAl,
Now there are n. rpfqi\O
How many came? N

wilmaINI.11....mmlevOnv.

as

U.

0

6. '

There wereoc'fat rats.

Some more came.

Now there are02)
toHow many camn?

)

10,

I.

...=11
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1

; 6 7 9.

rIND THE ANSWER'. USE THE 'CHART TO HELP.....................11

?

v3
Franny has &pennies.-,-/

OOF -Some c1.4appear.'7:
She has -(epennies
How Moly pennies.. disappeared?

,

4 .
b 's

Goofy has sdine pennies.
. WOOF 07 more pen.pi es- apppar.

:

# -frlikr. he h3s Q..g) -
*: -,.?_ .

w'k-` iHow many ,pennies ;did he _have _to. ,

Silly h s pennies..,,

POOF Q ore pennies appear.
How many pennies' does he
have al togethei.??,

, 295

14

f

start with?

.1,
Nem

1

4. Martin has Lly penni.es.
PQOF Some 'pennies disappear.

o.

NoW fie has ci.) pennies.
How pagly disappeared3q

(4 7.

.

:
Gertrude hasJj pennies.
NNE Some ,Te appear.

/ Now she has QjYpennies.
. Wow 'many .penni es appeared?

C'

Nutty his: some pennies.

POOFVmore ennies appOr.

Now he hasCpenni es .
it

mINIIIIMIT WNW. TM

L( ;

How.many pennies did he have to start with?

Peep has (14). pennies.

)4,00F Some disappear.

He has(5)pennies-left.

How many pennjes disappeared?

CT



.-..,-.i. 4. . c".$

i--N.- ,..,,, . 11 cl: ;#75:43.1:
n..%

.._..,....
.1.

29,6-
'''''-: "..CARS AND COLORS .

.
...._ . ...:,, .... .......... use J;.-:.--iod 8

, ... 1 2
1 '

rilf0 -the ti,nswer: Use the ,chart to help..
,

0

''.-='- "*.t 1.-.i. 6) red cars .

ri',.-\ -. Some more comb. s.. ,. . 64
z.. -,. si3O.2,.rpd'#cer now

,, How many Came?
. ,

;
1;

.S
2.

_.E3 green .cars'

16.

I.

c

more come..
How many .altogethier?

f

40

'

3 3 ; c1-23) t6 ,cars
, Some go away.

a're
How,, many went away?,

13 13

Ti
.,,-.6666

,,,JCEI; blue cars
Some go away3

4:\There are Lj.left.
How many went: away?

.:'
prmodlallY

4670

5 ? ta9 cars
Some more come.
No there arefi
How many came? \\,j

4

46

6....6a1
12

3

6 Some bYack cars
t 6 more come.

7\Now there are0).
How many were there
to start wil.h?

r
Cl

1
(4, 7-

k 7 orange cars.4--

;*) ( 7 more come.
How many al together?

3.1

( LI . t
\:!_t ..

4



USE THE CHART s

-Sohi of them went away.
Then\ there.waS left.

'How \many went away? k

\There twere 3
2 more came.

.

(71bw, many...were there then?

, s

4.;
(4?

I,..;
r

w*A. . ....re 0 r110

. \ '

3, There were some
.

TOen there were, 8..
How many were there to.:start With?

.3 more came.

4. There were 7
. Some went (.awa. .

' Then 'there were 2 left.
How many went away?

5, There were some
4 more came.
Then there were 10.,
How many were there
to start with?

4

3
3

.,...00......o...........00.

6, There were 3

Some more came.

Then thcre wore
c,) How many came?

1-1

t-f

$,

,,,..,...1.



;

FINI) THE ANSWERS:
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- .

*

;eru

1 Peep had 1 cakes. ,

01, Then he got some more.

Now Peep has 13.

: .How many:dtd he get?
,

,
. P

t .

t-

ci

2..

a

IV

13:

1

, -=- .-

_

.

41.8.=w

4

Silly .had some ppnnies.

Then he got 3 moire. 'v

Now Silly has,14 pennies.

How many pennies did Silly

'haye to start with? ,

0

10...... lowilWww1

1

Once.A-hp.d 1.bugs.

I got some more:

Now. 'T.have 16 biAgt,
.(

.*HoW many did I get?

I had some cubes .

Then I found 12 more.

4 Now I have 15.

How many did I have

to start with?

I if

64r

ra

5
Yesterday I had 6 worms.

I ate some.

Now I havb 0 left.

How many did I eat?

G. Silly, had 9 Pies.

He ate some.

There are 2.left.

How many did he eat?

-

A

C)

c,

11.
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4 7

4
f

4 i g 4
7.a % ..'

4

4 q
g t

4,}. , 0 -

1 i 4 6 ';;
i. GRUMPLF.LERG (13IG,G) IS.A MAGICIAN. .

-.HE HAS MAGIC HATS. !JERE )kRE SOME STOkIES(ABOUT;;HIM.

. e
6

.1. 0

.indAilt answer for..eadh Story. Use.the chart:

$ 4!

t'

,

.1. Big.G .had 7.white:hats.

The rest of his hats were red.

He:hkd 11 hats al.together.
,

. How many hats were,red?

..

i.99 .

7.

4.

.

2. Big G had B.,big hats..

He had 3 small hats.

How many bats did,he have altogether

=11111...pfe=

0

"
He had 7 white hats.

2 of them had spas.

The rest did not.

How many did not have sipóts?,

7.7 2.

4. . Big G. had 11 hats.

'Some of them were on the taf)le...

The rest were in the car.

6 are in the car. How'many

are on_the table?

Big G had 11 hats.

He got 4 more.

How many'does he have now?

Big G had 15 hats.

8 of them Were paper.

The rest were not.

How many were not paper?

ONG74,7411174.747.

-......11,*.

4

It

a'.

7.
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Iv'SOLVE THE FOLLOWING ,SENTiNCESI

LULU_ TOE 11HOLE.,AND THE PARTS., FI.LL IN THE CHART, WRITE

THCVERTICAL NoThTION, AND SOLV

EXAMPLE:
4,

/.3

N{

12

12:-
4,)\

0.1M11111.111,

1.111115101=111,

.......=rAW11

3

14.9, + 5 =
\J:J )u

0-71CMJA

5 + 14 =

of'

7 + 0 = .

9 + 3 =

r



.301.

r"

LABEL THE WHOLE AND THE PARTS. FILL IN THE CHART.

. WRITE THE VERTICAL FORM, THEN SOLVE.

"

0 + 19 =

.111.1.1111=,...

5

14 5 =

C C

3 + 10 =

Ivu
A whole
cake . .

.1174^0.

minus part
of i t .

J.&; CHONT:

4-, 4/
6.4,A VO

part.
lA

:41 v
' 1,,'r
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302 -MYSTER.Y SENT)ENCES

One day, the magicians gave these mystery sentences to

Sillpand Franny. Help Silly and rra.nny decide what number

goes in each mystery box.

7- 4
"'

6+

St

4+2

10-
scia

0+5 3--

31t;



C.

MORE tiy.sT.ERY S,ENT.ENCES

Solve the sentences. Write the answer in
4

5

the mystery box. Use,the chart to help you.

Label the whale And theeparts so that you

know if the sentence is P+P=W or W-P=P.

\.1

13 -
/\\)

tIO.S.11 9

Lii 5 = 14
kA)

\C 3 7
o /-)

- V'S

15

303,

,

13

(1

3

12

vJ

&MO 6

(A)

11

10

6

I)

,\

I

7

12

IC

c()

.
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SOLVE THE SENTENCES.

liS"fTHE CHART. *WRITE

ss,

LABEL THE PARIS AND THE WHOLE,

THE ANSWER IN THE' MYSTERY BOX.

.16...Mr mt,./1&
---3d= 7

3-FL 3

0+8

11111111MINNI

IA;

I +5 =
L,u

f

cA)

01MMIMM.

4.

7

/ 0

,t4

0 rIc

a

/..111111010

7.
anamossamma

0

Li
.,

+6

111.

ONINVIM
%.11110

r.

8+2 =
I. LA)

10-5
\,o

9+i)]=ziQ

..
1

0006m/M./1

......11011NMVMOIN,

jz

7

7

9

-°

I 0

.4

/ 0

(U



.-Atteopetriteat-
41,4AFIV:17:-.14. .t .

4

I

ot.yr. THESE.

13
(.6

44.1110.414

7 + =---- 13

2 +3
,Q1 r

11111.

1,...tlietWESfefer

305

I NMII 1 l 1

/3
"7

Inala=.1a

( 3

7

'7
4 ;

5

=1 4 14

0
ro 3 ...St. r;

,

4

10
\

11-5
°

31,9

1

11. ....

3
7t

I 2

C6

o

e,



;.Y.
-4.

'Vte: 11!

2

,a. 6 +6 =

b.

C. /9 -8 =

e. 7

I. [51+3

k. 10

I.

go, 7 +6 ~We

MMUS

LF

. 8

t. 1

U. 1 +7

W.

1

x. 3 4 7

y. +5 :

..

Write the letter of the- sentencQ
with.itss answer below. Change the
letters around to spell the names
of things that move in a city.

12 1 13

.2, C

LU

5
1

12 9 7

1 0 11 12 6 11
ti)

8 1 4 13

t 7(32
0

b,

1

cl./k
......-...-.

.110.....%

3 2
-e



a.
' ,iro

t'111

3

5

7

I.

WHICH

\ A.

Circle th,e solutjoti if th,pre is one here.

Draw your.own charts.111
I

19 367W.

Oblabow

2,

a
1+2

r

..
5, 2, 1

0+7 15

11141IM

2, 12,

7, 14

1 -----= 1

.)

emebb

IM1,.

(II-1 I 17

114-6 =r

6, 20, 10, 74



..'"'YMI-STAKEU MASTERIES
'Mark 'out the false ansWers in the mystery toxes.

Then wri.tettbe correct answer.

e*

..20

=5

10-6 4

9-6 IIIM
1=10

s

4

--= 10

g

4 +4
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a
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1/4

.

..
.. .

. ..
, .. . 1/4 .. '

%.
0

, Color the crayofis that have correct answers on them.

1,, . ^ -., # #-T-rpr-----;r----Ii o-T-1----c,--;:#t f,,- -r.---.-
. I ,

i
#

f

I

-:-. . 111WWWW
,

#r--

'

rim

21 309

4 .
4,

4. S

r

'Ir

pa" '

t.

. .
4

3

s#. I

r,r

. #

'a

2

0
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elPro 1411011

HIDDEN LETT,n1S-'
Then follow your teacher's directions

vrom. wimmamabw.m.......m,/..* owalamm 11.Me.l......

DOT-TO-DOT

(:;

+ oin

4;

OD



oiNt.-ts

Es

.

Find the mystery %number's.

-

. I

9'

5 13 ,

We are more than + 1 byt less than h
4

What numbers are 'we?.

ilYamoftwom

.7 413

vom..aw MIM.M. twnwstwr amwr

We are more than

What numbers are we:

..but less than

1.

6'

+ 5.

11

I

dmorm...............,...o.,mmtwoom,......m.ato.,

L c, /
I

I

.We are more than

.1 taa.t:numbers.' are we?

10,

t.;

Cut 16ss than

- 14

.
14 a

f

www.wwwwwwwwo....
.

I:(1) I , )

We .are more than
+ 2

T

What numbers are we?

:

cse

but less than.

. .

10
1;le are more than

8

What numbers are we?

but less than
12

3

te

1
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Use .this mai; to 'find how many steps.

?

e

.4

4
'9

't

A

V

24

.c;

r

ti.

,..t
''''"A!) ' e

AAAINOMANIN

A
\ 4

41...1..4e .

L--44ft..........".4,..
....4-,. 9 steps

,
..

HOW MANY STEOS FROM,-..-
ii

TO TO4,000V
"OWMPAIAPAMAAWAAA0401.011/mAIT

a:

IC

TO'

1.

- 6 6, 5
V.141{ '1.,U TO Ail, 013,

.

e

1- cl
0 A

'

0

L.)

-4 7-6.
04i

,st

TO ..
ti 1.3

1'

T 0

TO.

T ( A

T 0

T 0

.

s% 1 Tr C') 1.1 , c
:

4

11

..".,\ - .C..-..-
Ll' TO (Iso TO i.. -.

e)0EXDV 4

,

ZN
g3,8 TO .C1I'A--1 TO

/,1-(XDON.li

..1,,.....
I t(. 4,,v) TO

--t-'1.1'......-;-`:'Sr:

4- 5

c)
r

T 10

A '%



0.1

as

8

6 ,

5

4

3

2

1

. 0

Franny counted the magicians.th4gs. Then she

Made this graph. Use jt to answer the questions.

1.

0 0

. , . ,
,

. .

/7 ../... . ,
.V7 / ''

.

....4-4,
I

. .

.
i.-.7. .

..

.,-1

P.17//

,

.

.

. .../..,

/
777--

.

/. .' .1
, .

. , 1 ,,
/

..Y.:0

.,

P1,4

.

..
1; .1 WO. a

, ,o ,

_

..

"1(- ..5:''.i
i/ ., 4/ ....

. //,1:
,

. 44/7(:,, : ,/,./A
;,,/,/,;,,,,,,;,, .

,..-.-,
,./. ,

r -..i.)

. i.

. 4 /, ...... 1 . ",.... '
l':

. ,.
iit ,,.7 './-

....
'e

1

.I.

,
: / 1 i %

*

7 `/-7,..70/ 1/
',..::.;.14 .i"i'/7 ,/,',/ ?,' /,.% / %. '

-,.% ., -- v,,,,-;5,1
/ I

.14 '1) ''',././:( /;:/;> i
/ '' %

/.4
fr .....
. 1:11 / t VA 1 9

.

f , ./.. 1, 1/7.,.-..: :I. ,/ ,, .......L..1.1_4,,:::

7-73 i).:/A

f.p.,;;. 2: ';',./.: . :
,...- t ',.../ . -'...41

[7.:-z
t ,;,,

[4:,ey,.,
17....7:41.1."..".' :),T,I° . i,1-.:',':7.',',.;;.;

, 4 V/V2L!./A/,'
hats balls mice calitis, _flowers birds'. -rabbits

I. Hoy many.more, hats than cards are'there?,..

/21
127757many more -65-11s filTriFice, are there-.

, .
e

31.3

*17--Tiow many mor:-6-71-FweFig7aFirIT7cTi7T-ETh-iTe?

( 3 -7
\ 47Pow many more-TaIlts than mice are,therel

many,b1rds and mice are there altogether?

E. ifoviiiiM more flowers than cards are there.

JJ
TT How many moru hats fEan mi-Ee are there?

8----1115W many more-FTEE-M tlian birds are.there?
t

Y. Tow many more hDls than birds are there?

.44
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.1

S

A

find the sums or .differences.,

........ftworsmassuslomtimosoresommisonsos...

26

A 7 6 5 4 3

+ 7 +' 6 + 5 + 4 + 3- .+ 2

161

9 10

1 + 1

SIMIss,lsOMMISYSIS111 018

ns.

.10 8 8

1 + 1 1
ii .

C 10 12 4 , 6

5 6 2 ...

.,t, i 3c. , )

D 10 7

+ 1 + 5

L 9

+ 5 + 0

+ 2

/

. 9
3

/ la 4
=1.....m.111

14

7

.6 10
+ 5 + 2

9 9

+ 2 +

I .7f

9
+ 1

C-'
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f:

TH.E *DO AND UNDO

MYSTERY

find the sums and differences.

111110
I

-
s 1.

14

- 8

2

+ 8

10

+ 7

4

+ 3

.900.

00

7

27$
.315

+ 5

Q.0)

I start with 1

I end with 10.

guess the secret

and undo mystery?

Lmake your own do

0.

Can you

of my do

Try to

and undo.



.0.00.

10000110110M.

0

316

Find the sums or differences:%.

1 + 13 =

13+1=

12-

12-

9+14=

14+9=

11 7 =I_ LI

rt.

LJi
r ))-1

11-3=

11 - 8 =

5 + 9 =

9 + 5 =

8 5

8 3

ONO

11000.100011111..

C.5

3

/ V.

10 + 2 =

FT"
2 + 10 =

7 5

7 2

oimise

OEM
CI.

14-2=

12+2=

13 - 3 r-.:1-1(71

10+3=

6 4 =

14-1=

14-13=

6 + 8 ---

-t- 6

101.000=!010

13

12-5=

1 + 12 =1.13 7 + 5 =

10 0

10 10 Dii

11-5=

6 + 5 =

7



'NUMBER A'MIL1ES
Find the sums or differences. Draw the cha'rt f /or/i

7 11 11 4

+ 4 - 4 - 7 + 7

t( L( II

A

Complete these families. Draw the chart for each.

.

6 '1

3 t



,

4.

318 Find the answer for each story.

Use the chart to hel

A
k.4

1. 3 blue cArs

6 red cars

How many-cans
.

altogether? ,-

C 1.

2. 8 cars altogethe'r.

2 are green.,

The rest are white.

How many cars are wilite?

3. There are 12 'cars.

Some go away.

4 are left.

How many..went away?
rt.

4. There are some cars.

5 .go away:

6 are left. ,

1.

4.

KO

4.

t,.

ç.
rrmrrrrrur..

How many cars werepiere to start with?'

5. There are some cars.

3 more come.

Now there are 9 cars.

How many were there to start with?

.1. .1

6. There are 7 cars.

Some more cars come.

Now there are 11 cars.

How, many cars came?
L

7. There were 5 cars.

7 more came.

\Nw many cars are there now? S -7
t.....___. _____

c-1

7

/

I

I.

4

'e
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There are some red and yellow cars.

6 are red.

4 are yellow.

How many red and yellow cars are there altogether?

13 319

Tbere were 13 cars.

7 went away.

How many are left?

/ 3

10. There were 13 cars.

Some Went away.

5 are left.

HoW many went away?

Add.

\
6 2

. * 3 + 6 + 9 + 74-
/

,

L' 12 1 1

0 4

Subtract.

14

7

10

-.2
11

3

8

4

+ 8

9

0



t

,

1. 1

APPENDIX E

TOPIC S75: SOLVING SITUATIONS AND SENTENCES 0-20

;
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TOPIC S5 SOLVING SITUATIONS AND SENTENCES 0-20.

OBJECTIVES

Preparatory.

a
1. Given an'open sentence of the form a + b =0 or + b involving the

numbers 0-20, solves it. (solves a + b = 0 sentence 0-20).
a

2. Given an open sentence of the form a - b = 0 or - b involving the

numbers 0-20, solves it. (solves a = b = C:] sentence 0-20).

3. Given an open situation involving the numbers 0-20 that is solvable by

using either addition or subtraction writes a sentence that represents

that situation. (writes open + or - sentence 0-20).

OVERVIEW

This topic reviews problem situaons presented in previous'sentence

writing topics, particularly in Topic S4. In addition, for the first

time, the part-part-whole chart is used to analyze difference situations

and separating situations where the whole is unknown.

ln some activities the children are asked to fill in the part-part-

whole chart, to write a sentence, and to write the problem in vertical

notation.

In this topic the children continue to practice solving sentences

Involving the numbers 0-20. Many of the children are ready to work

symbolically; others still, need to use objects, pictures, )r counting

strategies when solving with facts beyond 10. Encourage those children

who are ready to work symbolically, but do not discourage those who are

not re;niv by forcing them to solve symbolically too soon. As the
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children do the topic, watch for those who, with a little help, are ready

to give up using objects. At this point you might help them estimate

their solutions by asking a few questions'about the size of the answers

in relationship to the numbers being added or subtracted or in relationship

-to other facts the children may know. For example, if 2 + 3 = 5, 3 + 3

is one more, or 6.

Also, as the children read situations, encourage them to think

carefully about the information presented. Begin by asking such questions

as:

Do you think you'll add or subtact?

What is missing? What are you asked to find?

Is it the whole or a part? How can you tell?

r
If a part (whole is missing, what will you do to find it, add or subtract?

Does the answer make sense if you reread the story, plugging in the answer?

Try to help the children see the answer as part.of the story.

IWO
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ACTIVITY S5 A,
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4

This activity reviews situations from previous sentence writing

topics. HoweVer, in this activity the children are asked to fill in the

part-part-whole char, write a sentence, and record in the N;ertical form

before solving.

Objectives

1 solves a.+: b = El sentence 0-20

f
solves a - b = Li sentence 0-20

4

3 writes open + or - sentence 0-20

Organization

large group

individual

Vocaliulara'

vertical form

Materials'

Student Booklet pages 2-7

objects to solve with

Preparation

No special preparation

:3

:4r
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;

In.previous topics the children were given a problem situation and

asked :

a. to write a sentence and solye

b. to fill.in the part-pari7who1e.chart and solve
- . .

.c. to write the numbers in vertical form and solve

d. any two of a, b, and c.

For the first time, the children are asked to do all three--fill in the chart,

4

o

write the sentence, amd record In vertical form before solving. Although

the children should begin to rely more on thel,r'knowledge of,the addition/

subtraction facts'0-20, they may also solve by counting, using objects or

pictures, or by some other method of their choice. Encolirage_lhechildren

to consider the reasonableness of their answers--should the number be

greater or less then each of Ihe other numbers in the problem? If I

read the problem with the answer filled in, does it make sense? etc. Also

, ask the children to validate 1.)y using objects or'some counting strategy.

Begin with a.review of the part-part-whole chart, the sentence, and

the up-and-down form for a situation. IntroduC'ethe term vertical form

and explain that "vertical" means "up-ani-down." This can be accomplished@

by doing the ficst. two or three problems on Student Booklei page 2. You

may choose to have the children write the cOrrect answer in all three

forms, or just in the vertical form. Have the children complete the pages

on their own.

32,9

4474

-9



4

a
1

I.

(40

.327

On Student Booklet-page 2 the children are,given two ot the three

,third.

e.

(
4, On Student Booklet page 3 the children are 'given one of the three

r

responses .0-p-w chart, sentence, vertical form) a4d,kaSked to write the

responses and asked toiwrite the otIler two.

When the C.hildren have completed pages 2 and a, introduce Student

4

lioaket_p_gge_lt. Begin by haying the children read with you the poem_at.

the top of the' page. 'This introduces the theme of the.situations pre-...

sented in this topic. You may also discuss what things the children

collect.

Then do the following problems, which.are based on.the pIcture at

the'top.of page 4'. 'For each problem fill in the.chart, write the sen-
1

tence, write the vertical form, and solve.

1. 'There aye 9 stiLks.
9 9

Some are black.
5

-5

4

The'rest, 5, are white.

How many are black?

2. There are 6 children in the club.
13 6 + 7 = 1-31 6

Seven more join. ,6
+7

13

How many children now.are in
.0,71

the club? (Gould validate by drawing in seven more children and

counting 6 - 7, 8, 9, 10, 11, 12, 13)

3 ,

.
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4

4 \ s.

a

e 3 °

3. Thexe Are 4 leaves.

Some are one shape (pointed).

3 are another shape (curyed).

How many'are pointed? .

. 0

-:4. There'are 11 rocks by the sign. .
- 4 =:-7-1 ,., ll

Some are taken away.
,4.1

,

. '

8 3 .=' 8

-3

are left.

How many were taken away?

5. Nan measured a stick.

It was 3'cubes long on one
4 2 I 3

7

J

side of a smaIl,branch,

C.

and 2 cubes long on the other'

gide.

How long was the stick?

Z.

2+3=ISL 2

+3
5

5

Then have the children finish page 4 and do Student Booklet page 5,

which presents more, similar stories.

Next introduce Student Booklet _pages 6 and 7. Explain that two members

of the club got some of thefr collections mixed together and now.they need

to make sure each person gets the right -Timber of things back. Do the

first problem on page 6 with the children. Then let them finish page 6

and page 7 on their own. Remind them to fill in the chart, write a sen-

tence, and write the vertical form.
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In this,activity, for the.first time,°the chil4ren.write and solve
Iv

difference sentences using the part-Tart-whole chart. 'Tills pr,ovides the

a. background for-why "difference" implies a 'subtraction sentence.

s.

Patiltives
P

1 solves a + b sentence'0-20

2 solves a - b = I sentence 0-20

\
3 writes open + or - sentence 0-20

4

Organization

larA group (part 1)

pairs (part 1)

individual (part 2)

Materials

Student Booklet pages 8, 9, 10

links, 'cubes, chips, etc.

paper

Preparation

60

For.each child, fill a small container with .1-20 objects.

Teachinji Suggestions

in this activity the children solve difference situations using the

p:Irt-part-whole chart. Part 1 is active. Part 2 involves Student Booklet

P.W0S. The children should do both parts.
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Part 1. This part shows how 'the part-part-whole chart analysi'6 may be

: applied to difference situations; and provides the background for why dif-

ferencé iMplies subtraction.

Give each child from 0-20 objects (links, cubes, chips, counting

sticks, etc;) as his/her collection. Have two volunteers come to the

front of the room to count their collections. Ask: "Who has more things?

How many more? How could we find how many more if we can't tell right

away?"

Show the children how to match one-to-one, using the two collections.

Say, "If the matched objects are one part and the unmatched objects. are

the other part, what is the whole? Do We know it?" (The whole is the

larger collection and yes, we know it.)

Now draw the p-p-w chart. Explain that you and the children are

going to fill in the chart and see if it will help to write a sentence

about finding how many more. Have two more volunteers come up and count

their sets. Identify who has more. Next.ask where the'numbers would

"
go in Che chart. (The number in the larger collection is the whole.

The number in the smaller collection is the part of the larger collection

that will be matched.) F111 in the chart For example, the chart for 16

16
objects and 9 objects would be . Ask what is missing. (The

9

other part or the unmatched part.) Have a volunteer write the sentence

that could be used.to find the other part. (16 9 1 ) Solve and

then verify by marching that the solution is correct.
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Explain that it is the whole - part = the other part sentence that

was used. Ask if anyone knows another name for the missing part (the

difference).

Remind the children'that they have done difference problems before.

ln difference problems they are usually given two sets to compare in

order to find the difference. Remind them that they always subtracted

to find the difference. Explain that now they should see why they sub-

tnacted. In a difference story, they are usually given the whole (the

larger set) and one part (the smaller set or the set to be matched or

taken away) and-asked to find the other part (the difference or the

unmatched part).

Next, with two more volunteers, change.the question to,'"How manY

less or fewer objects?" Lead the children to see that there is no change

in the method used to solve; therefore, there is no change in the analysis,

of the phole and the parts and no change in the kind of sentence written.

Point out that asking how many more or how tany fewer is the same as asking

to findothe difference.

Do as many more examples utsing the children's collections as you

think necessa67. For each, fill in the p-p-w chart, write the sentence

and solve by matching or by knowledge of the facts 0-20.

Next, give the children paper (to record on) and have them Use their

collections to write and solve difference sentences, as you had volunteers

do at the front of the room. Each child should work in turn with 5 or 6

,

LEE

c,I.11.1,

6
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other children. °Each child- writes and solves the sentence. Children
L.4

T
,e

should then trade collections and do 5 or 6 more sentences.

Part 2. In this part the children write and solve difference sentences

from situations presented on Student Booklet pages.

Stuci2ntletage 8. The children circle the larger AUMber (or \
ve

the persh who has the larger collection) and then write nd solve a sen-

tence to find how many more one person has than the oth 'r.

sIllaflatt_p_m!_2. Similar to page 8, except tlat the children
,

circle the person with fewer buttons.

Student Booklet page 10. The children are given stories and asked

to write and solve a sentence for each. ', Encourage the children to use

the part-part-whole chart if they are having difficulty.

315
r-s"'



ACTIVITY 85 C

Alternatle to S5D

,

;

This activity uses weight situations to give the children practice

st

'

4.=:n0e

!'4.i
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writing and solving sentences. MoSt situations given are difference

situaions.

Objectives

1 es a + b = sentence 0-20

solves a - b = sentence 0-20

3 writes open'+ or - sentence 0-20

Organization

small group (Part 1)

individual (Part 2)

Maxerials

Student Booklet page 11 (Part 1)

Student Booklet pages 12, 13, 14, and 15 (Part 2)

24 objects to weigh (see Preparation) (Part 1)

balances (Part 1)

washers (Part 1)

MA:;king tape tor labels (Part 1)

Pruar:it ion

Set up 8 weight stations. At each put a balance, 20 small washers

and 2 labeled objects (described below).
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Collect 16 objects each weighing between 1-20 small washers with blank

labels, letter each object.

Suggested objects:

roll of.transparent tape

rod of 10 cubes

small container from kit

any of.the geometric solids

small chalkboard eraser

chains of links

pair of children's scissors

'2 pencils held together with a rubberband

a bundle of counting sticks

a small container with a few geometric pieces

a large washer

a pair of glasses

Teachina Suggestions

This activity usles weight situations to practice writing and solving

sentences. Eight (or 16 if they work in pairs) of the children do

Part 1, visiting wei,e;ht stations while the rest work on Part 2. Then

they change. Do the demonstration for Part 1 with all children first.

Parr 1. Begin by having the children look at Student Booklet page 11.

Point out that there are two parts: filling in information from the

tat,ions and answering the three questions at the bottom of the palw. At

the statiow; they are to compare two objects, ns th- chart indicares, guess

the difference in their weight in the indicated unit, weigh both objects,

and then write and solve a sentence about the difference in weight.

f)

)
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Demonstrate this process for the dhildien making sure they 4derstand

335,
,!

where to record on. Student. Booklet page.11. tDiaw the following examp.le op'

>1?
theboard.
s.

Letters
1 2

A

Guess Weight Sentence
1 2

)

6 8 8-6=alt3 6

Nexi. pick 8 childten (or 16 if you want them to work in pair's). to do

'

Part I first while the rest do Part 2. Each ehild doing Part 1 should.
4

visit 4 stations. When those 8 are done, they work on Part 2, while 8

more children do Part'1"-Continue until all children have completed

Parts,1 and 2 of this activity.

,-,

Part 2. ,In this part the children are given weight problem sit,uap.oils and ,

* '

. asked to write and solve sentences.. Enco,urage the use of the pact-part-whole

chart to analyze problems.
I.

Student Booklet paps 12 and 13. The children use weights given on a chart

to write and solve sentences. Page 13 should be 'ffetached from the booklet

so that the children do not need to flip back 4nd forth to refer to the chart

on page 12.

Student Booklet _page 14. On this page the children circle the heavier

object and then write and solve a difference sentence.

Student Booklet_page 15. The children circle the lighter obiects and then

write and solve diffei.ence sentences.

4 5

x-U1147.4.0

.1!
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Activity S5 D

Alternate to S5C

In this activity the children practice writing and solving difference

sentences from length situations.

Objectives
a-,

1 solves a + b = sentence 0-20

2 _solves a b A-11 sentence 0-20

3 writes open + or - sentence 0-20

Materials

Student Booklet page 16 (Part 2)

Student Booklet pages 17 and, 18 (Part 3)

paperi(Parts 1 and 2)

tape'(Part 1)

collection of objects 1-14 inches long (Part 1)

adding machine tape (Part 2) or construction paper

dice (Part 2)

markers (Part 2) 4

rubes (Part 1)

PreTaration

Part 1 Make 10-15 (enough for half the class) cl.rcles labeled GUESS,

10-15 circles labeled MEASURE, and 10-15 tags labeled OPERATOR.

Part 2 Cut several lengths of adding machine tape or construction paper

,ich 1-20 links in length.

3 4 I)
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Teachina_Eagat!Itiaatl

As the children write and solve difference sentences, encourage

them to think about the reasonableness of their answers and to

validate answers by counting or using objects. Have those children

.who are having difficulty use the part-part-whole chart.to analyze.

Parts 1 and 2 are active. Part 3 provides Student Booklet pages.

Part 1. Begin by explaining that you have brought a colloction of

objects to a big company to'be measured by the Great Guess-and-Measure

machines. Tell the children that they are going to be the machines

and the operators of the machines. You may wish to demonstrate how

thi "machine" works after you have assigned roles and given the children

directions.

Set out the pile of objects (about: 20) that are between 1 and 20

cubes long. Divide the class into two equal groups and give each

child pencil and paper. Give,each child in one group, the "machine"

group, a GUESS button and a MEASURE button, which are taped, one to

eadh shoulder. Give each child in the other group and operator tag

and a rod of 20 cubes.

Each

loop of transparent
tape

GUESS
Button

Have the "machines" line up, not too Aose to each other.

11 operator" then runs" a machine hy giving it an object from

the pile and pushing the GUESS button. The machine guesses the length

of the object which the operator records. Then the operator gives

the "machine" the rod of 20 cubes and pushes the measure button. The
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machine measures the length of the.object to the nearest cube. Then

BOTH the operator _and machine wr tc and solve a sentence about the

difference between the guess and the measurement. After the-operator

has "run"-5 machines (each time using a different object), the "machines"

and operators change roles and do 5 more sentences. If you do not have

an even number of children in your room, play a part yourself.

'Part 2. This part presents a game--The Great Guess-and Measure Machine

game--that provides opportunities to write and solve difference

sentences. Have the children looat the gameboard on Student Booklet
A

page 16. After giving the children the directions on how to play, you

may have all\'the children play (in groups of 2, 3, or 4), or have them

come back to this after finishing the pages in Part 3.

'Each player.needs pencil and paper and a marker. Each.group

Aw
needs a die, 20 links, and.a set of strips of adding machine tape or

construction paper to measure.

TO PLAY: On his or her turn, the child:

1. Chooses a length of paper or an object to measure.

2. Rolls the die and moves on the Guess path that number
I.

of spaces.

3. Measures the paper. (May need help from the other

players to hold down the paper'in order to.measure.)

4. Compares the measurement to the guess he or shb landed

on. Writes and solves a difference sentence. And

scores that number of tally, marks.

4.

"4.

a
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EXAMPLE: , v

MARTHA .

2 5 - 0 =

.1111111'
11111'

,Game en4s: When any player reachcis the machine shop.

Winner is: Person with fewest number of tally marks.

'Alternatives: If a person makes an error in soil/111g, a penalty

tally is added to hdr or his score.

Part 3. In this part the children are givdn height and distance-

situations and asked to xgite and solve sentences. tu
L.

SludjELI_Il_p_ALe 17 uses a graph of height measured In cans.

Student Booklet 2.4ze_18 uses a map and distance measured in steps.

A



ACTIVITY 85 E

This activity introduces the separating situation represent-411)y

0 - b:= c, or the part-part-whole sentence, - p = p, where the

whole is unknown. The situations introduced in.previout sentence

writing topics are reviewed'also.

Objectives

1 solves a + b =El] sentence 0-20

2 solves a - b =7" sentence 0-20

3 writes open + or - sentence 0-20

Organization

large group

.individual

Mat,erials

Student Bookl.c.t p ges 19 and 20

obj6cts to.solve with.

Preparation

No special preparation.

reachih6 Suu,estions

a

Otis activity reviews those situations that the children had in,

prttvious sentence,writing topics, and introduces the.situatinn (separating

and part-part-whole) where the whole is the unknown.

by readin the following stories to the children. Have

voluntior:-: dtaw and till in a part-part-whole chart for each. Use

.,biects to represent each story. Have the children write a sentence
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and solve for each story. Then use the objects to imlidate using the

answer,and actually doing the ilction described in the story. For

'example, to validate Problem 1, suppose 13 is found as the answer.

Set out 13 objects to represent the keyS. Give six away and count ,

4

to see if, indeed,'seven are left.

1 Brenda collected some old keys. She gave away 6 and had 7°1eft.

How many did she have to start with?

6 t 7 =-

2. Oscar lost 8 of his bricks. Then he had 9 leTt. How many did

he have before he lost any?

8 ± 9 = 1.7.1
L__

C. S.

3. lune had some pails' of rain water. Frank took 5 pails of it for his

1

fish. Then June had 9 pails left. How many pnils of rain water

did she to start with?

() C)
f -1

9
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4. Gwen lost some of the buttons. She had 8 to start with. Now

she has 5.. How many did She lose?.

ad.

5. Ronny's chalk was 10 cubes long. After he used it, it was 3

cubes long. How much of it did he use?

10

10 - 7 = I 3 1

Do as many other examples as you think neceSsary. Then introduce

Student BoOklet p;iges 19 and 20, where the children fill in the part-

part-whole chart, write a sentence and solve.

. ;
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ACTIVITY S5 F

-

'Thi.s activity helps children to organize their thinking so that

solving open sentences is easier. It deals with grouping by tens the

numbers-to be added or subtracted.

Objectives

7--
1 solves a + b Jsentence 6-20

2 solves a - b = 0 sentence 0-20

3 writes open + or - sentence 0-20

Or_onization

large group and individual

Materials

Student Booklet pages 21-23 (Part 1)

Student Booklet pages 24-26 (Part 2)

objects for use as counters

pr_uaration

No special preparation

Sueustions

All children should do Part 1 of this activity, which gives practice

i II :1(li] I ii all( 1 subtracting 10. In Part 2 the use of grouping by tens when

r:,.; And subtracting shpuld he introduced only to those children who

(Ii)ti understanding or number. Most children should do the pages Mil

P.Ir! :imply as further practice on solving 0-20.
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Part 1. The Student Booklet pages in this part provide practice solving

sentences that involve the relationship of ten to another number; You

may wishiLo do these orally as a group. You can let the children use objects,

but encourage them to use them only when they are really stumped.

Page 21. This page Ts at two basic questions: "What do you add

to a given number to make it..equal to 10?" and "What do .you take away

from a given number to make it equal to 10?"

Page 22. 'This page presents two other questions: "Wlin you subtract

10 from a given number, what do you get?" and "When you add 10 to a given

number, what do you

If the children need more emphasis on the importance and usefulness

of ten, given them more sentences like those:on pages 21 and 22. A.great
c

deal of verbalizing may he needed at this point in the activity.

Those shildren who do well on 21 and 22 should go oil to page 23.

Page 23. This page combines the ideas presented on pages ?1 and 22

and presents a few variations, all revolving around relationships of other

numhers and ton.

Part 2. In this part you may give the Student Booklet pages 24-26 to all

rho children as further practice on solving with the numbers 0-20. OR you may

prosent tin. fLdIowing ideas and suggestions to those children who understand

namhorq von.

Keen in mind that the ideas suff;ested are just that suggestiorui.

1, not necessary Inv tho child to master any nf these myrhods; thus,

TheinH plin to spk.nd an inordinate amount of time with them.

t h j.; tc ti l.ttr chi I dren a quickHI.

(

?'
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way'.to.Solve problems.by using their,knowledge of the relationships

between other ntimbers and ten. Throughout this part you should stress

.thinking and;figuring out the sglution without using objects. Ten is seen

as the key to thisitype of problem solving. Either you add up to ten by

breaking up the second number:

8 +

(8 2) +. 5 =1:]

10 5 =[12

Or you subtract to ten by breaking up.the second number:

15 - 7 =0

(5 +2)

- 5) - 2 Ej

10 - 2 =[E]

If the children had to write all the steps shown above, however,-it

would serve only to confuse those who are having trouble and slow down

those who know what is going on. Therefore, we recommend that these

steps be done either all mentally or in an abbreviated fashion -

10 5

10 2

e 15 for the addition example and 1% = 8 for the subtraction

example.

Page 24. The sentences are grouped to aid in the solution of each

other. For example, the first five problems all involve adding another

number to eight: each time the child has to add enough to the eight to

way it equal ten then add what is left on the second number to ten. (;ivon
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the problem 8 + 9 =r-1 , you might say in a demonstration: "How much

do you add to 8 to equal 10?" (2) "So add 2 of the .9 to 8 to make 10.

Now since yOu've already added 2 of the 9, how many of the 9 do you have

left to add?" (7) "And 10 plus 7 equals what?" (17) The format of this

page should help the children practice adding to ten with the least

possible confusion.
ft

Page 25. Open sentences are given that involve subtracting to ten.

Once again these sentences are grouped to make it easier for the child to

r-
see what is,going on. Given the sentence 13 - 7 =

,

I , you might say

in a demonstration" "What do you have to take away from the 13 to make

it equal to 10?" (3) "SoEif you take away 3 of the 7, how many of the 7

do you have leSt to take away?" (4) "Ten take away 4 equals what?" (6)

Remember to encourage the children to do the type of thinking that you

verbalized in the demonstratiOn instead of using objects. Those children

who cannot yet think abstractly, however, may have much difficulty solving

these problems mentally and should be allowed to use objects. It is

doubtful that this method of solving will be very helpful to such children.

Page 26. The children practice adding up to ten or taking away to

t . Make up more such pages at this time if appropriate. Throughout

the rest of this topic, encourage the children to solve mentally using this

method or the ones described in the next activity.
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ACTIii,ITY S5 G

(formerly 35E)

This activity helps children to organize their thinking so that solving

open sentences is easier. It deals with sums and differences involving

the number nine and suggests a way to use the doubles facts to help

solve pioblems.

21.)

1 solves a + b =0 sentence 0-20

2 solves a - b =0 sentence 0-20

3 writes open + or - sentence 0-20

Organization

large group and individuals (Parts 1, 2)

Materials

Student Booklet pages 27 and 28 (Part 1)

Student Booklet pages 29 and 30 (Part 2)

objects for use as connters (Parts 1, 2)

Preoarotion

No special preparation

Teachin_a_Suggelions

Part 1. Student Booklet page 27 provides for guided discovery on the part

of the individual child. rt asks the child to recognize patterns in the

diits of the numbers involved in sums and differences. li you wish, let



348

the children work on their own. 11 you feel the children would profit

from a more direct presentation, have a group demonstrationvfirst with

children or objects, doing part or all of Student Booklet page 27.

Try o structure your discussion during the demonstration to help

the students see the pattern. There are at least two patterns that the

children may see:

The sum of nine and another number is always one less than the sum of

ten and that number; thal: is, the ones digit in the sum is always one

less than the other number.

If you find the sum of nine and a second one-digit number, and then

add the digits of the sum, it will equal, the second number; for example, in

* 9 4- 7 = 16, the sum of 1 and 6 is 7.

Use a similar delonstration for subtraction. Again, try to structure

the discussion so the children see the pattern of digits.

Page 28. Use this page at the end of the demonstration. Tt.gives

practice in both addition and subtraction of nine. Let the children use

the counters to solve the problems if they need them.

Part 2. This part suggests a way to use the easily remembered double

facts to get answers to other addition and subtraction problems.

For some reason children can usually remember the addition facts

a-;sociated with the sums 1 + 1, 2 + 2, 3 + 3, . . 10 + 10 more easily

than other addition facts. Use Student Booklet page 29 to review the doubles

Aft. reviewing the facts, show the children how sums of numbers that

hy I (such as 4 3, 1 + ( , 5 4 6) can be remembered by relatiw;
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them to the doubles facts. As an example, choose a.problem such as 6 + 5.-

First ask, "What is 5 + 5?". If the answer is forthcoting,:try to get

the children to see that the answer to 6 + 5 is just one more than the

answer to 5 + 5 because six is just one more than five.

Go through several examples, using`both the horizontal and the vertical

fprmats. it is recommended that the doubles you use involve the smaller

of the two numbers.in the original'problem. That is, if you are finding

8 + 7 use the seven doubles fact. Student Booklet page 30 asks the children

to use the doubles fact to solve other open sentences.
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4.

ACTINTY 55 U (Optionai)

This activity provides a variety of games and activities to practice

writing and solving sentences.

Objectives

1 solves a + b = sentence 0-20

2 solves a - b = sentence 0-20

3 writes open + or - sentence 0-20

large group (Parts 1 and 2)

individual (1)rt 1)

Materials

Student Booklet pages 31, 32, and 33 (Part 1)

paper (Parts 1 and 2)

dice (Paris 1 and 2)

geometric solids (Part 1)

balances and weights (part 1)

2-centimeter graph paper (Part 2)

crAv(ilas (Part 2)

chips (Part 2)

t.ohoards and rubhc.q. bands (Part

cliht, (Part 2)

links ();11-t 2)

cntainers (Part 2)
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ELE-42.! r a t ion

See Teaching Suggestions for parts you choose to do.

The first part of this activity presents new games and Student

Booklet pages that give practice in writing and solving sentences.

The second part reviews games previously done in sentence writing .

Topics 52, S3, and S4. You may also add any other games or activities

you have that practice solving.

This would also be a good time to have children bring in any elec-

tronic devices (Dataman, Little Professor, etc.) or electrgnic games

they would like to share.

Do whatever parts of this you feel the children would enjoy and/or

benefit from.

part introduces games and activities thatA)ractice writing

and solving gentences,

The Daily Contest: Beat Wanda Winner. A child plays this with a

pair of dice and Student Booklet page 31. He or she tries to score more

points than Wanda.

The child rolls the dice and adds the two to get his or her number,

which is recorded on page 31. Then the child rolls again and adds to

get Wanda's number, which is recorded on page 31. Whoever has the larger

number wins. and gets, as a score, the difference between the two numbers.

11 the numbers are the same, there is no winner. To score, the child

writes a difference sentence using his or her number-and Wanda'!-;
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number. The solution is the number of points (tally marks) scored in

the appropriate column (ME or WANDA). After nine roundslthe tally

marks aee counted and the winner is the person with the most points.

You may wish to keep a class record of how many times Wanda doesn't

win. Children may play this game individually whenever they have time.

Solid Collections. This comparing activity uses the geometric

solids, links, and Student Booklet page 32. The children play in pairs.

a) Each child draws 4 solids and counts the number of faces: Then

the pair compare answers. Each child writes a sentence about the differ-

.ence and solves.,

b) Each child,lays her or his 4 solids end to end and measures the

length in links. Then the pair compare lengths. Each child writes a

sentence about the difference in length and solves.

c) Each child counts the number of straight edges there are altogether
p.

on the solids. They compare and write a sentence about the difference

in the number of edges.

d) You may also have the children weigh one solid and compare weights.

The children draw four more solids and repeat with a different person.

The LonL, Story of the Short Sticks. On Student Booklet page 33 the

children write a joining or separating sentence for each step of the

story. Caution them to do the steps in order and remind them that each

.inswer to a stop is used in the next step.

lhen have the children write their own story. You may have them

write in shortened form.
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Th%

Had 10

Lost 5

10.-

Found 11

5 + 11 = 16

Lost.14

: 16 - 14 =

etc.

Pick a number for them to end with.

A
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Part 2. !This part contains some review games from previous sentence,

writing topics. Use these as you think best.

Sentence Bingo. Topic S4, Activity F. Cut 4 x 4 grids from 2-centi-

meter graph paper. The children play bingo to practice representing:

and solving open sentences. Give each c4i1d three or four 4 x 4 grids

(from graph paper) and have him or her wri the numbers 0-20 in the

squares in random order until all of the squares are filled. Use one of

the prepared sets of sentences with solutions 0-20 (see page 33). Tell the

children to pick one of their grids for playing this round. Then select

one sentence and write it on the board. Each child solves the sentence and

colors any square on his or her grids that has the solution. Continue until

one child gets four in a row. He or she wins the round. Have the child-

ren use a new grid for each round.

-r7=-7111,41!
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This and More. T1c,ctivitF. Use.the grids and strips from pre-

paration in 84 P. (You need pencil, paper, two dice and chips). Use the

following on a strip of paper.

1

b12_16
1

L7
T-
8 9 10

On your turn roll the tw9 dice. Add the two numbers to get atotal.

Then decide how many more lou would neecito have14. Put a chip over

that number on your strip, if it's there.

The winner is the first person to cover all the numbers on. the

strip.

Variations

A. Use this grid instead of a strip.

2

9

10

3 4 5

8

11

7

12

6 1

2

6

.3

First person to cover 4 in a row or four in a square
4-

1 is the winner.
7,

B. Make the number you have to get be 12 or 13 instead of 14.

The scoring strips and grids would be

o /. 1 3 3 4 . 5 6 7 B 9 i
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for 12

it

2

45,

6 7 4.
8

:

ii 2

654.
0 10 14..1

1 .0 12
a
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4

Geoboard Differences. To)ic S3, Activity E. Give each.child or each

.pair'of children a geoboard; rubber band and paper.
s

taHave
the children make p'ath on the 4geoboard with the rubber band.

They count the number of pegs the rubber band touches and the number of

'pegs inside the path the rubber band makes.- Then they find the differende

between the two numbers. All work is recorded. They then inake a new path

and do the same for At. Have the children make as many paths as they have

tipe for.

Mysterp4Contaiher Game. Topic S4, Activity B. 'Have each child secretly

prepare a container by putting 0-10 cubes or links of one color and 0-10

cubes or links of a second color in the container. Containers may have

lids or the children may put a hand over the top so that no one else can

see into the container.

Give each child a slip of paper with either a + or a -.

Next demonstrate how the game is played.
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Children play the game in groups of 4 or 5. Each child in

the group gets a turn to ile-"It." When "It," each child secretly

looks at the slip of paper.

If the sign is +, he or she peeks in the container and gives

the number of each color, for example, "I have 2 red cubes

and 3 blue cubes.. How many altogether?" The other children

then must tell how many zhe objects are emptied from the

container to check and umst decide if the'person It asked

the "right" question for the sign (+).

lf the sign is -, he or she peeks.n the container and give

the total number of objects and the number of objects of one

color. For example, "I have 11 links. 5 links are yellow.

How many'are blue?" The rest of the,children in the group

must tell how many objects of the second color (empty the

container and count to check) and if the person asked the

"right" que!;tion for the sign. (-)

Children may prepare new containers for new rounds of play.

3, 01)
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4.

SETS OF SENTENCES FOR BINGO
th

7 1 i = 7 3/+ 8 = Li 2 - 71 = 2 El - 6 = 5 .

10 - 9 = 17:1 6 + 6 = L... 2 + LI = 3 3 + 9 = Ii]

6 = 8 2 + = 15 .10 - Li = 8 9 + 4 = .____j.i_j
(.

= in 8 + 6 = 11 7. L i . 8 12 + 2 = :F.]6 - 3

10 - = 6 6 + 9 = FA

1 + '3 = 8 LI 2 8 = 8 5 + Li; = 10

5 + 12 = Li 1-..] 5 = 1
./ 12 - 5 = !_j

20 = 13 13 + 5 =
I ..I

13 - 1 = 5 10 + 9 = 1-1
11 3 = It..__

I

5 + ii= 9 8 + 7 = L

1 , 6 = 10

11 + 6 =
1

,

9 + 9 = I

11 + 8 =

, 4 + 5 = 8 + 12 = : 1
17 8 = L._ j - 5 = 15---.

....i

- 6 4

. -4-

4

C 4 4,

:4

1 _1 + I =

9 + 2 = j + 18 = 18 7 + 4 =

- 8 = 4 5 H = 4 - 8

+ 1 14 1.5 + I = 1.7 6 + 7

6 = 8 = 9 7 + 7

5 + 10 :=
+ --- 1 i 1

20 4 - 12 7 9 -I. /

A 4 () -= i
.. 9 ._

1

3 / i 10

.).0 ..3. i } 10 .'0 :

1 ') 4. .14 () 1 '4 t

t 1:

7..11
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Topic Inventory S5

You may use this group-administered inventory to: ,
1. confilm observations you made as the children worked .Topics Sie and S50

2. assess progress if you have nut been able to observe a child or if you have

doubts about his/her level of mastery.

OBJECTIVES

1 solves a + b = 0 sentence 0-20

2 solves a - b = 0 sentence 0-20

3 writes open + or - sentence 0-20

'ORGANIZATION

large group

MATERIALS

test pages and pencil for each child

clock you ran see for timing page A

DIRCTIONS

On pdy,e A the children solve open sentences in ho/rizontal and vertical form.

This :,hould he :1 time fest. Give the children 3 minutes to do all 20 problems.

1,1 r r1d ach 5-qorv to the children. They are to fill ion the chart,

dnd th..n nolvd in vorficdl form. Y(111 MIN; wish to do

1.1 htI Ti htTilming t hi pdrt of t he inventory.
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FILI IN THE MISSING CHART, SENTENCE, OR VERITCAL FORM. 'THEN SOLVE.

1

chart , sentence

4

8

3 -

6 - 4

1
, 8

8

+FY
vertical

3

- 0

7

+ 8

1

,

(

3

1 + 6

9

fi

1
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FILL IN THE MISSING CHART, SENTENCE, OR VERTICAL FORM. T1JFN SOLVE

chart sentence . vertical chart sentence

A EXAMPLE:

)

112 -

,;
8 - 2 EL

361

vertical

5

+9

11

1 1

10 9

7
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FILL IN 1HE CHART. WRITE THE SENTENCE WITH THE BOX.
WRI1E 1HE VLRTICAL FORM. SOLVE.

1

4

;42t1

014PrIP4P.""

grri

EHJrCZ.9r.S

10.

Jr-1?,_.ft

1.1.171ISIL.

I

Boxes and botOes, cans and rings,
*We are collectors of wonderful things.

Wagons and yo-yos, leaves and rocks,
Strings and sticks, toys and socks.
Come to our club house any day.
bring us some things or take some away.

tzo

17 bottles.

SoT...:e 'are green.

9 are brown.

How many are )treen?

bri,k:, to

She 141 Ci bricks.

thkn :ore bricks.

How ::.an%' 1 1 C r. dil the tire weigh? /

1 -.1, 01 .r in it

1 .; 1 ; ,

1

1

2
Some bottles

4 are clean.

3 are dirty.

How Inny bottles in al]?

-A

A string was 5 cubes long.

Some more was Lied on.

Then it was 11 culm..;

How much was tied on?

7



,'

MORE CAlr 'COLLECT I,ONS

FILL IN THE. CHART. WRITE .THE SENTENCE.

. WRITE THE VERTICAL FORM. SOLVE.

12 cans

4 are old.
The rest are new.
How many are new?

A. Erei E

tn

LI (id ei
Li CI

363

1 2

B. I put in 9 canfuls.
How many more should I add

to get 15 canfuls?

C. Al had some rocks.
/()He got 7 more.

Then he had 10 rocks.
How many rocks did he have to start with?

D. Sal ly has 13 yo-yo' s.
How many should she give away

if she wants to have only
7 yo-yo' s?

E. Nan has a big pipe.

Part of it weighs 8 brikLs.

The other part weighs 3 briuks.

How much dow, the pipe weigh?

ind "Irwq.

She user,

'ow ha-, 1 Ilnk

!!;,w r:u(h did ,,hp w.e?

11.0'. 1. i'd

1" 11-.1....

1..

1 ii
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MIXED.".UP 'COO.ECTIONS'

SOME OF THE COLLECTORS MIXED UP THEIR COLLECTIONS.

HELP THEM SORT THEM OUT. WRITE A-SENTENCE FOR EACH.

,DRAW A CHART TO HELP. WRITE. THE VERTICAL FORM.

2.

of them

are mine.

kx4A,Ifot,c

Part of them

are mine.

)/-

6

3.
Somo of Lnem

ire Mine

'11 1.3

42:10

4.

(

oi 1

alC

. 1.::.

....14.,

3 of them

are mine.

How many are his?

10

FIR.T

Part of them

are mine.

."0

)114,e CI)

1]

)

6

711.

How many are his?

..-------,\

C2 of thera \

aro mi ne .
--y------

( some of thel
aro mine>,

td

How many are his?

(i5

How many are his?

How mony aro i



6.

Some of them

are mine.

VCO_

:ttY)

1
caps

5 of them

are mine.

How many are hers?

/

1)

.1E1

7 365

7

The rest are

imne.
.

How many are hers?

The rest of them How many are his?

9.

I

m(9

of them are /

19
,

jars

ine.
16 I

rt)?

CA 6--- -.-----
10. Some of tLem

are mine.
14

'T1

rocks

thc21 )

1-1i:it'.

tirw,

1* 'cl.)

I--

The rest of them
i

are mine.

/8 of them are )

\ mine.

oi thi.E1

\. are III
-

".
-

< .

..

,) ri

How many are hers?

c.)

7

I( 1.

How many are hers? ;

How many are h-k?

t,



3t COMPARING COLLECTIONS
CIRCLE WHO HAS MORE. HOW MANY MORE?

WRITE A SENT LNCE WITH A L. SOLVE.

8

,, -- _ ____

Al 2:9:1
Fran 6

20 - 6 = :1-41 c

Betty 3

Gus 4

r(g
t

Tose- _.. .........

Toni 10 ,,,
( - .,..,

Sit'V f.)

-0 V ;

14

h

1

I (-)

Amy 13

Ed 15

Art 7

(Heidy )

(i- 7. L-3

nri
etfi

16

Gary 6

1,-117-,,,.-.

LBob

leg-an 13

Run

Li sa

-"---
8Ri ta

Herb 1

Stan 6 Susan 5

.oi s 13 Ri ch 3

t.Dev n 12,

Becky

T

(.

.1.1

dbitik

214

17

El 1 en 8 4

/7.
'1

Sonia 0' ,
e

12 ,

(

Debbi e 9
e,

Fen 14

1.un



BUTTONS BUTTONS, AND MORE BUTTONS

Circle who has fewer buttons. How,many fewer?

Write a sentence with a . Then solve.

exAmPLE
Franny 7 Franny

Qi11y 6 4.1.31 Nutty 20

ft

9367

Martin Martin

rranny Silly

i
i /

(..t

Peep 8 I (Peep 6

Simon 10
1
i Gertrude 9 C

// I

-.,

Sal 1 y 6 1

1
Sal ly 7

Franny 12 3
Peep

Simon 13

/

Martin 10'.

Franny 11

Goofy

1/- 6

ttOtio

13

t

Q

c)
Franny 8

/ cf.

Goofy 16

/I

Sal 1 y 11 Sal ly 0

Nutty 7 6_ Goofy 0

Siwon 0

11
,)

3
r

>3.1 t

cCiC!011 7
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FOR EACH STORY, WRITE A SENTENCE WITH A BOX. THEN SOLVE.

.USE A CHART IF YOU NEED HELP.
11....1,-31Ma. %MA ilaa..amsiant-soaDuerais......11110,6aN. em,/.+MWome11avall.

1.
Tim has 13 bags.

'Jill has 9 bags.

How many more bags

does Tim have than Jill?

2.

3.

4.

Ned has 7 keys.

'Alice has 12 keys.

How many more keys does

Alice have than Ned?

2

7

4.)

Cleo has 15 pins.

Mike has 6 pins.

How many fewer pins

does Mike have than Cleo?

__ ,.
'7

Bud has 3 rings.

Paula has 11 rings.

How many fewer rings does

Bud have than Paula?

Owen has 9 bottles.

Teri has 4 bottles.

7

What is the difference in

the nulber of bottles

Owon and Teri have?

cor.

?Arch {:,..0./c I!

11, ,,/ ut d ii

1- 0 .tqi (thy?

;'' 1', 111',( i

rt. I t 1

, 1, Lt.,. t: 1 1 I -'- 1t1 7 to'

(
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LETTERS

7

WEIGHT RECORD SHEET

Write the letters
of the objects.

GUESS

In ybur hands
compare the objects
and guess the
the.difference in
weight.1

WEIGHTS

CLIA,

Weigh each objeCt.
Use small washers.

ji
dbjed OhJed

.369

11

SENTENCE

Write a sentence
about the difference
in weight and solve.

'77.7

-

1. Of all tht. tlhivrt:; thAt you

Whikh 0;;,* Wvi...licd [ht. ip,,!,t?

m .111 thp. (1.H,*T.; y,111

I : t.. S'1,t'ci lit 1,1..1.

.11,1 ' t'. ;!
E`3, i t t ht 3 1p,ht

it t!1. 1,t-i,t

I.
I

3

i h

1-,'! I.



, 1 I used.tmall bricks to weigh my collection of objects.. Use these
370 weights to answer the questions. For each question write'and Solve.

a sentence.

WAGON CAT

13 bricks

----BOAT

9 bricks

Twrfl ,
1. How muchrnore does the- LOG

weigh than the BOAT?

8 bricks

PAIL

6 bricks

DRUM

7 bricks

TRAIN
011...S

LOG CAR

14 bricks

CHAIR

11 1

16 bricks

SHOE ,

4,bricks

2. How much less does the SHOE
weigh than the CAT?

3. What is the difference between
the weight of the CHAIR and the
weight of the PAIL?

4. How murh do the DRUM and the
WAGON ,eigh together?

iLti] r-A.ks

fro-)

0. How c:dny wurc. brics would you
havc t.c; put w1th tro I,GC to wke
it wei0 a; much tho DRUM?

6. vi Ltif .!! (!;, t h. CAR

S.

woigh tr;an I -

111,Th vwi(;ht. nu 1 d tho CAT

hdvc ly:x to i0 r;uch

t ?

!'

t
(1 )5]



gr;i*.J. .'.-7"; Ot .

*.

tr-tr 0 *Mow, r,nucti %dm doet. thci WAGDNIgeigh
J tw,

\`'. than the;CAT?, 13-e6N4.

.

r. a

Mich j,Oss does. the CAT 7weigh
'

/
than.the 'MAIN? 145:1-....,4 b

a .

liow much mcire 'doe,s the TRAIN weigh

3 e ttPan thp, WAGON? , 15-7. ri

0100
4. How mucts less does the WAGON weigh

than the CHAIR? , 'D b/Irt-k c)

.4

5. Heivr many bricks would you have to add to the
QOAT to have it weigh as much is the WAGON? ) 3- - L/A,%oes_

6. What is the ,difference in wefght betWeen

the TRAIN and the CHAIR? /
A

7. How much do the CAT and DRUM

weigh together?

.

' ler

8. How much less ,does the SHOE weigh

than the CAR?

9. What is, the/difference 'in weight. between
the LOG and. the DRUM? .1

10. How Much do the CHAIR 'and the SHOE .

weigh together?
s

rfr

3E4

311

b

.
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.1.

'A r 1ii o

.*C'IIICLE WHICH 4,WEIGHS

S/OLVE;

a

1

. t.

'

. . .

t

Dte .do.s

7

; .

6 cubes

,17 cubes

-71JL-7

6 washers
1

,

10 washersl, ,

:

.7c

se

4

8 washers

11 waihers>

s

)

10 cubes .

t.

8 bricks

11 bricks

16 bricks

V.

4.1.1,

w t':,

7 'bricks.

13 bricKs

vfl

.

)0

A .
12 cubes

9 cubes v

IL

S.
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0 R E 0'_0p, METAL,

CIRCLE THE 'LIGHTER OBOECT. HOW MUCH LIGHTER?
4WRITE A SENTENCE AND SOLVE. .

Fh4.41,PLE
. /

4 cubes/
10

1A.bricks4 i

,

\.
3

)4
. 3.

4,

,cubes

of'

c

4,,

4

LG

3,

C;

-

4

4.

'0 washers)

6 washers'

L

O.

P

1'2)
I / I

8 bricks/

13 bricks

r

9, washers

.....

2 washers

...4...-
4

I N A

14 cubes

\ese

11 cubes/ "I

14 bricks

4 bricks \ .

-

.F,

1 i *-7)
t7

0
1.0

.11:washers

_ r

=aimmrapelmataba &Mal

15 &Aloes

9 cubes
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MIK A GME FOR 2 - 4 PLAYERS

..

0

1.11

1/)

01

C\I

)1)

..

'EACH PLAYER WILL NEED:

20 links
a marker 4*

paper-and pencil
voy 1#1111-130 NEED:

a collection of adding machine
tapes I

YOUR TEACHER WILL TELL YO'llHOW TO PLAY.

IVIA 6;1 IN E gt( csSES

LS) f 1+4

0

1

f'
=11,

'
4-4

3 LIN.KS

r
5 LINKS

4

t

a 0.1.VKS,

7 LINKS,

8 LINKS'

20 LINKS

0 LINKS'

2 LINKS

10 pstIKS

6 LINKS

'3 LINKS

18 LINKS

J tbt4

CV)

3Q"

1-4
14J

(.1)

E.t- ' 1 Ne

7 LINKS

1:4'

14°

a
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THIS.,GRAPHAN. THEIR 4ALL., _AISE TO _ANSWER1

6:SOLVE -:A;'ilkiir'ENeE14(i.R *..
. 5

VVV

111 411010.000.....074111,111.11MIIMB V.OffilkiNsrO.Niii..././0;Jmil...... ./////lNi
I is

ng.0.0

! V : '
. .

....,.. III
, ,..

.

a

I ". 1111 II.t ........4.. _ le
.

11
.I . .

a IN
, M

Ill le .

...
,

., a II 0 ,

. i" * III
# ## 6 111

a a
II _.

111
. .

41

t . 44`

* :

.r F,"=-'

.7-'0,,Wf.

..114, .` r,-` ", "'. ...41-..vTrw....faiai.:Ivne vt..<4...., see- .,-.. = er,. r,..,--!..,,..' .

i 4
Al Jo.tin Meg .' Saiiy

PeRSoni
4

4 4

4 N
.

1. Hotv much taller is A114'pet than:Ttm's?
. .

VI

,Doris Nah

How mudh.does Dan's pet hav.e to'grow to be as

.tall s, S'ally's pet?

.-***

f

$

e d

3 .
'How tall:hould the ,,t.4k of cans be 'if Dan's

Pk/a
6 --L-pet_stopd.on top ot bads's' pet?

A

( AA.,

(C.:`

4. How much shorter is Meg's'pet thanSally's?
t .

5. What is the difference in height betwepit * ..
..4

.
,

6) 10 ijC.4 ..4 4 ( a k 1 S
John's pet and Nan's pet?. %

V.1.( ik S

g, A

. 6. If Dan' pet grew 9 more'eans taller, how.
,

.f
i' F47 c.i(kZ";

,ii
.

tall would it be then? __,___.....____4.___
c

.. 7. How much taller is Al's pet than fit911?
,

8. How m iould Doris's pet have to grow

be as tall as John's pet? ,

9. 'What is the difference in height betwe

Nan's pet and Tim's pet?
t.

O. How much shorter is Doris's pet than Al's?

S.

13_ 7 L6/ Ca05,,.

( kA5

4 :44;

04
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4'

I.

TREE
. , 6

...a.; .1 4

-

alone

4%

: 4.

63

C.

D CLUB

0 S1EPS,0 CAN

a

Write. i sentaoce for eatb story and so1ve..4

I e

. Jowalked from the,TREE to ihe CAN. ,Hamk. walked from the TREE to the CLUB.

How much farther did Jo walk than Hank? it

11

2. Kim walked from the WING to ihe.CAN and...then from the CAN to the CLUB.

How ;far did she wnlk,J altogethell .

+.if si-eps

Bdrt Walked from ehe CLUB to theAgEE and thensfrom,the TREE to the SWING.

How far ,did Bert walk?
. I

72,
45-'

4. Ann walked from the SWINOto the CAN. Jack walked from the SLIDE to the.CAN.'

How many fewer ,sterq did Jack walkthan Ann? 1§7,7 5f-e 5

5. How much farther is it frl th&TAN.--tothe TREE than from the SLIDE to

the SWING?

f) I 'Walked from the TREE to the SWING and then from the SWING to the CAN.

1+ 1How far:did l walk?,'

t

0

t

9t _

LA,

.
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v.

e

:

had twe cards.
o ,i.-osets:fsw

lost 6.
I ye 7 left:.

f,HOW many didAshave

.. to. itutart mith?
\ie.-. (...

7 .'i 7
,LL2--:- I-- ---I 7 3- .

r --4.. - .

I had 12 balls.
iPagave some away.

r I have 5 left.% )

How many did I give4way?,
I. S.

.!*

--"

'eh

I had 14 i)ennik.
I gave.5 away. +

How many 'do I e

have lef?

.N1M,11,
.

,
q

IMMIII11/

.,

4.r.
4

. J 7 1*"."'".4*---

I.

-.I had some ki tes .

I:got 6 more,
NOw I have 111.

/How' many 61 id I hap

to start with?

/(-

,

tr

,

411

ow

had ,6.ropes.
I lost somea,

*

I have 9 left,

.

.t

144

How Many didlilose? .

-

I k.
1

/

fa

had some .rocks.

Jan gave me 6 more.

Now I haye 9.

tlHow many did L.

have to'start with?

k

'I. had 12 tyikes:

I I gOt 4 more., i
,

4 4-'How many.do J have
4,

now'?

S.

11.

4-'
I had some- mice...

8 ran iway. ,. I
I have 4 left.
How.many clid, I hate.tdi,",-

k.start with?

I. ,e

t.

t

St

:

y4,
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A A

_8 4
ITE'A SENTOpL THE2C

Oat- Ore

1

----Some:swim away.
are' left.

How ,many swam away? * 2 dte left.
Scme

_ toNi\

8 more come.
e Now there are 11.

How many were there
to start with?

k

15 kA.
.ta..

7 hopped:away:
How many are left?

IA
o

4 .!
. -III ,

0

. II

rt

A

...IM.rr==1
6

Some more :6ome.

..-Now there Are
How many.came?

..Some

r);_!)

8 Swiped aray
4: ar6;16fti .

:How many,:wgre. there to start

wi th?

15 65"A

, 6 more come;
many altogether?

4).
o1.o.

.."14-1Ab
One iuçr crtte. ***.

How mdny e ,ther hOw?

_

6

:!!`"

4 k,

Some

8 0 60,ay.

Tke.re areA I I* 'Wt..
u Vow many were. there

to start wi7th?"

.
ax.-

T

10.112

4)-2 11,1-1".ea

11

3

I 7

s

4

i 4' /=

tTyr it
.,

4 .

\t5 '.:.,0tA :
1116

.4isome More come'.00'

Now ...there a re i 3

How many. cAmeZ

relf 5

/ 3

f.;

Some. :011111rip

are joined 'by 7,more cows.
Nol therq are-1.
Now many cows were there
to start with?

'4)

39

3

", 5 go away,.

PQW many arv

a
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91
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1
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4

4 1-
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Li,
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= 10

.0.

.

0
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111010. 108

0

4

. 11
.4.

3 a 0

12
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.
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10

= 1 0

10

= 10

= 1 0
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Tw, 16-1

11

1

1

b
4$ .7

. I a
0$

a
a

1

A

4.

.1

.a

1.

4

10 +6 =

10+2 7

v..

10 + 4. 7

10 .+3.=

10 +7 =. Ii

'1

a

.

3 o

.

.

15-10 .=

13 -10 =It
a.

17 -:-1'0

. 12-10 =

14-10 =

1k3-10

,

20 -101= ./

a.

7
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9 MEMO 
1 

+01. = 1.1. P6Nc 

01. 
Oxman 

, 4 

= 

Q). 

t 1 

I. 

OL = C+ 

0/ 

-01. == 6 

4 0 I. Ma* 
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. 6,1 -65
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i
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.
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a 3

51o .
' -4

# cet ;ct
-5744'

.54.;

8+9
17.\

. 4. .A
10.

9+2

8+a = I
-41

.1

7.4.5

SD:

1.

I -.It

4. 5, 4

-.-crt
.5 I.

8+8.- 0 /
9+7 ....A1P AP

.

A Z
> 0 I. t ,..1

a

0 .
It

5'

'

7+8

O 1Aw

AwAli

7+9 =

a

'7+6 =

4-

S.

a

'I

et

.0

3

Za 5,

..7

't? .5e 6'
N i*

4 .,
t es

.51

4

.

L + 5
.5.

1

1

e

6+6 = 12
4

"t

54

-.4
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so
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f

16-6 64410
4144

16-4 =
.

te

r

C.

.14-8 =

r

r

fr.ti

'

14-9 =.

14-p =

1477 =

14-6 =

k hi

Li

c6

5
4.

AM,

15 _8,= '7 (

1 1 4

C

6

o 15-9 =

15-7 =

15-5 = 10

I
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7-

A

I.

7+9 = lip

15 -8 = 1-7771

11 -6 =

8 +4 =
Air

a

\N` 8 +6 =

. 17 -9 =

I

13 -4 =

5 +7 =

.741

1 2"

6 14 3
+7 -7 +8
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'Miss Nellie Nine has -a 'useful' secret.'.: ,. g

t6lVe plese sentencosr,,and seeAf.you dicoe Lit.. 385

IS

4

9+2 =

9+3 7

9+4 =

9+5 =

9+6 =

9+7 =

9+8

9 +9, =

I(

,
Il

9 +10,= I /q

0

16-9 =

15-9 7

14-9,=

13-9 =

12-9 =

11:29 =

10-9 =

4
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.
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386

st A
......

t,- Use ..kiliss Nellie Nine's. sporet a solve these sentences
4 9e.,

o

0
si

*71

P to

0

ie

17,-9 =

5+9

e

A

1

1 )1/..

.7

10 9 =

10+9 =

14-9 =

91;3

19 9

a'
t'

lc)

9 15 1 7 5.9
+4 9 _-9 +9

) -') 14 , 17

12 18 6 99 i 9 +9 +2
3 9 H.

399

13
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4

Togethlet we .make 12.
'

Solvb these s'entences.

ee,

4+4 =

8+8 =

3+3 =

9+9

1+1 =

0+0 =

Cl

S.

5425 =

4 2+2 i:st .

400

(0

6+6.= [12.

7+7 =

10+,10

k
V.

a
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SET 1 py number *1?Friénd'i Number, . , ..

,

': . .

4.
1

ta

a Faces
14k, Irt,

MLI Liti-tV/
.1

Sentence
4

,3

4; Length r wr

fte' 46,

c edges 4

01,

.

SET 2 .My Nkimber

a 'faces

b Length:
4 P

-Jo ..

Friend ' s Numb&

.
4-

.4

-Sentence
w'

V .1

,a

4

C Edges t

if

ci

kr,

1

4.
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21

4

11

0.0 4:". ai

S.
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..4.i.,.g.' ..:STORY OF .THE .snot '4% STICK -
....

: ,. . -
Write a. sentebnc.q for eaáh:step7of "t'hleesto.r,i.*. ,Theri iselvt,

. ..., i ... .

You -may use tg ilig sticks tfk hettP. .4, 4hh, I i;
, ., :. --.''N

. ..f... :

..i.-.............................

\

. a

t
f

Once I:had 20 stickt.
I 1os1I.How many

did Lhave left?

tcI]*
.16c

. `;'''."

6/11

'

02..

,

''Next I found 3mOre Sti.cks.
How many sticks

.1,

,have then?

But I found 15 more.;
How many sticks -"did I

h,ave then?

j

tut right away I lost
8 sticks. How-many, did

I have.left? --

17 --`iC a Cji

#

4

. 9

1 r.
8,

'A.

01

I,

I

Then I fool 6. more .sticks.
F41w 'many* dad r.have 'then?

.1"-e;

4,
1, ,

S.

° .

But then /I lost 9 or
.6E) sticki. How many

I did I ,have° then?.
9

ft

AND. HEN, I LOST 6 MOREL

How many did I _4aveleft?

(e)

0-104-
inallY,

8 icks to a
How rna y do I

,r

491

I gave.
'friend.
have left?
17'

t2

4 '2

4

°.
.7,

to(1



41!1
c'`',44tt-rrr7".rr'.. je .":4="'Iqt "A.V*77.0rif riL . rt.7

z . tr".:17.F = %I' ..+1"

.

x-

'1)

a

-

I

t
.4,

4.:-

40

44

r-

4".

t.

'

4.

rt

, c'
.4

' ,_ . :

)

,.

1.

APPENDIX P

\-
.

, .
S ''I'OPIC ,S-6 : -*MASTERING WRITING '

cri . .
. .

APD 49LV INC SENTENCES 1-20
v.

. .

S.

MM.

....
i t

I . . .
e . . 4 ,

. a
t 5 , ..

:+
4,4. f

414 : LY ' 4'.

v .

I
.., 44 , ril' i"*.

-5.4 i
.

. 't
., . .

-..5

4

5
.C.

..
1.1

4
$) 4

..,, .r a

. 4.

.. . 4"-..
. s .. . P.

to,

. 4.

a

Oa

'

II

..

-ih 4.-

a, 4

. \ V a . ,
'4

ft
4.

..; IF ii ..'I. 6. . 44

1
., 4

4,.;
al 4 .

,9 4 .

, , ....c.1 -.c...3 , f

. A

s:

/ -

"Y

"
4 41

'on
o

VEIL



'

;0...f.; U.

-44-1P .

- .

t,4

t 1.
a

A
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.1/0.Mts6 MSTERG WRITING AND wpm SENTENCES 0-20
P. '

*
e

6

OBJBOIVES
A

;0
efulart

p.
U.

,
;

a-

1. 'GiVea an open sentence -;of the form a +.1, .8=0 or 4b involving the
.L. .

. ...........

.. . ,
.

numberS40-fo, 401ves. it. .
(solves a .+ .b.....a0 sentence 0-20) :

IE.., ,

,

,t
. -..

,.. I", '. 4 '1
.

2. Given an Open *sell.enci. of the form a' - b m:
.

L_ j- 'or rb involving the

.

..

-!

. 1,

Aumbers 0-20,-,'so1ves jit:. : (solves at;.7-. b = 0 sentence 0-T20).
. . 1 ',: . ., . 1

.
,

'
3... .Given an opn prOklem situation involvingi the numbers 0-20 that is.,

1

#r

solvable by. using, eithet addition or subtraction, 'writes -a sentence

I.
A

t t 0 I , , .

that represents'. that situation. &rites open + or -i sentence 0-20)

1 ;

.
,

(

. .

Breparatory
,,

.4. Given, mt set or.object' divided into Oar,ts and ,giyen a :fractional name,

states whether the set or:object is 'divided into that fractimmsk

part. states whether. fractional part4
t

5. Given a fyactional name and given an object .or, set .divided tato an

appr.Opriate rtumber,,of fractional parts, reptesents that fractional

name. (representi fractional name) '
.

)7-
oVERVIEW

A t II

This, is.the last topic in a seriessof six sentence writing topics

in 0/41). at reviews solving and validating open sentences 0-20 and writ-
/

ing aud solving senterees for the followihg gtory Situations:.

joining
separating
differende
part-part-:whole

.1

equalizing

4 6
U.

Alb
-st-4-



,A1--:f4, ..:,kieAloom4ogiro7gA**
4fr".

: :;`," V: +"F ' -

.,

,
1-T1.7n lit

, ..
4,,,,-00-*W4:,

, Thefollow
iIM

0

1.
4

/

.

In the preyious five Eientence writing

4

give one; two, or all three of the following symbolit

'

attab4tes ake Used:

length
numerousness
weight ,

-capacity
distance

:

ar

topics the children were asked to

a) .part-part-whole chart

.

b) horizontal sentence a.+ b =

.
". a a

c) .vertical sentence, +b, -b

b

re4onses:

4

. .

.
. Aic,phe end of. this.topic the childrerCshould znadter the addition/sub-

,

.0

traction facts 0-2o and be able.to write and solve a sentence, a + b -L.)
J

. or a -'b =1 for a story.sitnation involvinid the numbers 0-20. It is
LI

,

. . ,

expected, also, that the children will begin to be able to analyze the -

f

story situatidn mentally, diawing the part-part-Whole chart only when

4

necessary, in order to write a sentence.

Also, this topic iatroduced the addition of three or four numbers

whose sum is less than or equal to 20.
/-

Do Activities A, B, C, D, and I/.

From Activities E, F, G, and. 11 pick only those pages
LI

and games that

activitiesyo4 think will most benefit individual children. Theee four

contain more material than any child need do at this time. You may use

.

this material as petiodic 4-r weekly review throughout the rest of the Year.

er
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The Topic Inventory may-be-given after activity Drif you'feel
_

children,oeed no further practice._e

=

Feel.free to 4dd any activities or pages oi your own

writIng and Solving sentences.
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'ACTIVITY S6 A

it

0
,-, This actiVity xeviews writing and solving tehtences 0-20.

, -

Qb.tectives

4

,1 solve6 a + b.= ill sentepce 0-20

2 solves a - El sentence .0724

0

3 writes-oppn + or - sentence 0-20

prganization

individual (Parts 1 and 2)

group (Part 2)

Materials

Student Bookiet.pages 2 and 3 (part,l)

Student Bookle't pages 4-6 (Part 2)

objects (Parts 1 and 2)

Pre)aration

No special preparation.

4:1

"

Teaching Suggestions

This activity reviews the story situations presented in the earlier

sentence writing topics. In the previous topics the Children learned to

i Wuse the P-P-W chart,
i

to analyze situations, to represent the
ip pi

situation with a horizontal sentence, a + b =1 I or a - b .7 , and
a , a

to represent the situation with a vertical syntence, +b or
,

4.10
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The situations presented were joinigg. separating, part-part-whole, and

difference, and the attributes used were numerousness, length, weight,

capacity, and distance. All situations are.reviewed and the children

follOw directions as to which sentence to write, horizontal, vertical or

both. In all situations, t4e children may use the P-P-W chart to analyze.

Throughout thig activity encourage the children tg think about the.miss-
.

ing piece of information in each sivation.

Is it'a part?...

Is it a whole?

Will it have to ba greater than the numbers given or less than the

numbers given?

Will I add or subtract to find the missing informaion?

After the,children have represented and solved a problem, ,have,them

look at the complete sentence and at the story. Does, the answer make
A

sense? Also have them validate by using counting:or objects.

S.

Part 1. This part consists of Student Booklet pages 2 and 3.

Page)2..-The children read the story problems, write the sentence repre-

senting each situation, and solve the open sentence.
e.

Page 3. These verbal prOblems may also,be solved by using objects after

the sentence is writtan. Or, you may wish to pair gob(' readers with

poor readers for this page. Ask the children to validate their sentences
Id

for you; or you may have the children trade papers and validate eachN

other's work.

";73,



Part,2. This part introduces the story theme for this topic and pro-

vides.practiCe with more difficult situation's than those in Part 1.

Begin by reading the following paragraph to the children. Also give

each childvaper and pencil..

.THE DEEP SPACE PATROL .

,

Zipping across the galaxies in their glowing space ship are Win, ..

Tad, Joz,and their incredibly strange, walking, talking, air-breathing

fish, Fudsy. They are the DEEP SPACE PATROL, sent to explore the

. galaxies Apr away from iheir home planet earth. And these are their
.5

adventures.

4

4

Before taking off'on one of their exploring missions, they stopped

,at a spaceport to refuel ana get more on'supplies. Here are some tories .

about what they loaded. For each story, write a sentence wlth a box,

then solve.

Stop.

As you read.these stories try to note which types giire the ahildren the

A
most difficulty. Then include practice with these types from the rest

of the activities in this topic.

Have the chil ren listen carefully because some of the stories are

long.

4 1
4,

;

a
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1. Tad put'on 6 tanks of sleeping gas.

Joy put on 7 more, in case they had

to put any strange space cxeatures

to sleep. How many tanks did they

load?
.

.`

et

2. When the ships fuel .cOntainers are

full they hold 11 tons of solid fnel.-

Win reported that the Containers only

tons- =
had 4 tons in ihem. .How many more 11 4 1E1

tons of fuel should they put is so 1
. .

that the containers will be full?

. :

401

6 7 = spi tanks

t.

-
.74F.

:1Z

P
. .

3. Joy wants t8 walk in space this trip.

She'got a special breathing tube

that is 8 space.arms long. 'She had

one already that was 7 space arms

'long. What-is the difference in

length between the two tubes?

. 8 - 7 =111 space arm

4. It takes 18 boxes of fish food to fill

Fudsy's Food-o-matic. There are 9

=5-1
boxes left from the last trip. now

- 9 boxes

many more boxes does he have to

get to fill his food.o-matie?

41 3

,,,



>'

a

k

5. Win loaded 20° food packs.,

t, 9 were liquid food. The rest

were solid food. How many packs

were solid food?

6. There are two large storage

plaCes.in the Space ship. For the

4

ship to fly right, bothostorage

places have to have aR equal amount

of weight. One has 19 super space

tons of weight, the other has 10

9

super space tons of weight. How

much more weight should they put

C:
much more weight should they put

, in that seoond one so that it will

equal 19 super space tons?

7. Fudsy loaded 5 cases of special

scientific equipment. Then he

loaded 3 more cases of equipment.

How many cases did Fudsy put on

the spade ship?

8. Joy decided this 'trip yould take

15 days. 11_ will take 6 days to

explore the planets Bog and Trix.

41,1

o

20 - 9 = 11l packs

super space
tons

cases



_ The rest of the days they

can 'use to explore a lot of

mysterious moons. How many

.days will they have to explore

. the\poons?

Next have the thildrpn do Student Booklet pages4-6, which give situa-

tiols using the attribute of numerousness, and ask the children to

,

write and solve sentences.

4

.
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ACTIV1TY.S6 B

,

.4.

-This activity gives the children practide.inWritipa and sdlving m.

_

.

sentences.

Objectives.

1 sdlves a + b =El sentence 0-20. 1

2 solves a - b =El.sentencp 0-20.

writes open, + or - sentence 0-20

arszard.aatin

large group 6arts ; and 3)

.small group (parts 2 and 3)

individual (parts 1 :.ind 2)

Materials

Student Booklet pages 7, 8,9 (part 1)

Student Booklet,pages 10, 11, 12,1.3 (part 2)

balances (part 2)

small waghers (part 2)

objects (part 2)

cubes (part 2)

e,eometric pieces (part 2)

coins (part 3)

Preparation

a
4,1

I

.1

1

47'

fi

Part 2. Weigh at least one se:t of four objects with small washers. Pick
-

objects whose weights when joined, separated, or equalized', will involv.e

4 1 t;

7
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a I

.1

' 4 t

,

. .

the numbers 11-20. 11;e masking, tape tolabel: the members of the set
. i . ;

U, V, W, and X# Place them at"a 'station with small washers and a balance.

if

\
,

Set up more'ihan one.,tation it xotiiii.1
,

. .
..

&

Part p3. Prepare the demonstration graph paper by lapeling it like this:- .,.

.77`Ma-V,

I I

S.

4051

(1

101,

.4.

.

Iry

-t t
4-4-4

-4- 1

1 1 -t :
*

=1 H-"Hrr.17!
,

I ;
;

Dif eyences

T-17+"'

Teaching Suggestions.

This activity PrOvides practice in writing and solving sentences.

Have all children dq part liand some of part 2. Part 3 is optional.

es

%

For some of the in this activity the children write horizontal

sentelices. for ot4r pages they write only the vertical notation. You

;

may wish to do part'S 1 and 2 together.

Tart 1. This part gives the children practice in writing and solving

sentences for money situation's. Do a couple problems from page 7, then

-7.--,4.4.:2f

of
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3,et the chiidren.finish pages 7 and. 84 where-they have to find the differ.

- .
.

once. Then, have them do Student Booklet page-9,
%

where the 'children read

-storWs Invorang money and solve: You may wieh,to pair good readers with
,

'poor readers..

Part-2. This

area, length,

part provides

and.capacity.

xperiences with the

It may be'organized

.a) Divide the class into foue;groups, with

b)

c)

attributes

in several

pach group

of weight,

ways:

'concentrating

on one particular attribute and then switchi4 at,a given time

with anotheregroup.,

I

. . .

e

Have part of the children,ao part 1 or some pages from aqivitieS

E, F, G, and H, while you,work with

all of the pages from part 2. .

a,small group on some or

Do,pages 12 and 13 together as a groupand use pages 10 and 11

as practice later.

No child need do all of pages 10-13. Starred problems on those pages'are

6

more difficult and neecir not be done-by all children.. Student Booklet 'Age 10.

This page is about weight. The children weigh each of fourdobje4ts at a

station, redoid their weights, and use the weights to help them write and

solve sentences. Student Booklet page 41. This page has a puZzle.related

to area. You need not call attention to the area aspect of it. Juk refer

to it as a puzzle. he figure can be covered by exactly 20 N pieces.and.each

of its labeled parts by a smaller number of Ns. The children 'cover the labeled

:parts and then answer the questions underneath by writing and solliing sentences.

Student Booklet page 12. On this page the children measure with cubes.

Then they write and solve sentences to answer questions about thoge measurements.
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Stuadrit BookXet,pagel.. .0n this

41

tainers dre given. -The. Children write

page the capacities'
/

of four con-

and gol e 'sentences to answer ques

ticTs 'about the capacitie(
, .

.Part 3. Probabi ity ept,er,s-into this part. The children each toss
I.

coiic 30 apes, thliYing/th# numb0 of heads aid tails.' They theddetermine

For examp17,, if there.are 13

re.

, V

i the difference between these two numbers.
4 ..d)

p.

'lheads. and IZ tails, the d4fference between the number of heads and tails
el,

- 9
.

is folik,

Use.the prepared demonstration graph paper to make'a group gva'ph using

only.the'differenced. Hopefully, .the.children ma741;egin to see that the

differences. will be faily-smáll since.the chanced of getti4 a.head'Are

equal to the chance of Otting astail. After the coin tossing has taken

place but before 57Q.0 actually graph the differencrs, ask the children to

predict what they think the graph will loOk like. Ask questions like:

Mbei'l do you think more differences will be: between 0 and 5'or

between 5'and 10?

Do you think many people will get differences of-more than 10?

What would you have to:have to get a difference of zero?,

After the graph has been completed, discuss it wi,th the thildren if

they

-If

.0

seem to have an understanding ot it. For example, you might'ask:

If we did this experiment again, would the graph.look the same?

Why do you think most of the differences are small?

the children do pot answer readily, just post the graph as a summary

of their findings.

4 I 9

4.

.
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Additional Suggestion

2

,r

0

' This suggestion is open7ended and considti of Wayg-to Axpand.upon
,

or extend ihe measurement.expekiences in Patt 2. The childraMay wish

to measure long distansesor'iengtha in.the roomhand.try to.'find sums -oi

differences in the lengths or 'equalizOtlipm. Let thechildren make sug-
. .

I. 1

0
gestiOns for lengths or distances to be mOsured, it; (record the'problem "

4 Ar, 1

information, and to write .and.solve numbers sentences wabout it. This.

-,

same procedure applies to.weisht 4nd capacity. Let. the.children, in gairs''
,

or small groups, choose objee0 or containers whose weights or capacities

they wish to measure.' Once ag4in they. do the meaduring, record tiw nee-

essary information, and write and)0.11.y_en_t_imberser about it. -
,..

tie
If the Children become'especially ,intrigued or creative, you may

A. . . .

. 0

wish to make a bulletip'board:of their =works, telling what they meadured
a; a . .

'a-

and giving their results in solved numbdr sentences.. They ,could write

4-

descriptive sentences such as:.

1

.

Torn and Pat .

We'rneasOred ttle Niletin board.
.I.tis 6 strips long
It is 4 strips bigh ¶ 3

.
7 VQ).4 + 4 + 6 + 6

It is 20 strips vound

6 4 ff.1

It is 2 strips '!onger than it is3high

Ai
ti4 "

1

.4
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ACTIVITY $

5..

00441.1w,v4

".

In'this adtivity the child4en make up story Situations that interpret

-r

given number s4ntences. /n addition they validate solutions of tententeS.

..!>;:

9bjectilies

1 solves a t 1),..11 Sentence 0-20

2 'solves a b sentence 0-20

3 writes open.+ or - sentence 0-20

-

Organization

small groups and large group (Part 1)

0
individuals-(Part 2)

Mate rals

Stud nt Booklet pages X4 and 15 .(Part 2)

blank paper (Part,l)

0

objects .for use as counters (Parts 1,

n\ e

1

preparation(
.

,

Part 1. Cut pieces qf blank paper into eqpugh strips for eadh small-

a

r

.

' -.-

a 0

.4

group to have three,or four strips. Wr'Skee one ,of the following entegges

, .

on each slIp.

7 = 4 at. 13 = 16 6 + 9 .

,

Lt - 11 = 2 9 + 0 = 18 2- .5 = 0
0 - ! = 8 8 + 4 = C3 13 - 2 = 0

7.

0 0 . 17 15 + 0 = 0 i7 - 4 =0

0 + 6, = 19 12 + 7 = 0 11 7 5 =1:

8 + 0 = 17

5:

o.

t
a'

r -
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4

.4

,Teachinii Suggesti ns

Part 1. Divide th

of ftper with a sen

to think up a story

0

cr.

t .I.
-N

c

4 -`"

children Into small Arroups.. Give eacti group a slip'

teace on it. Tell them they have 'until you say. "Stop"'
.

,

with the sentence and solve the sentence.v dive'

them about five minutes to make up their' story. Let each 'group tell ot

act out their story using wh4tever they need in.the\room and;show their

solution. Let the children be as humorous.and imaginative as they' Wish.
4

Hav6,the groups validate each otheee_Solutions. *Repeat the procedure
.

with new slips, changing the groups ifnecissarii. -7.77

,

Part 2. 'This part consists of Student Booklet pages 14.and 15.o Whidh,! .

t.)

the children are asked to validate given sentences or solutions. .Let the
r .

children use objects to 41p them if they need them. Ohe,pages are.self-

explanatory.
1

P'

c

s;

,

.
f:
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A- ±7,...

.5
'5.

AP ..

51'

/

6

.

,,

S.

t-. :1,

a

13.

,

.' '`

- MoreAhan two nuinbers are 'added to anotherof,subtracted from
lk

. ,

.

anotheF,in this actikEy. Sometimes sentences ard written, bui,usue4y
t
e

the emphasiS As on the eolution.rather than the sentences.

....

.

1 solves,a + b = j_j sentence 0-20
cs

'2, solves a 6. b.= 0 sentence 0-2 0 4

c.

-3 writes open + or - sentence 0-20

e

,

Osaanization
. .

.% 3 4 ,
. .

-large group.(Part 1).. ,
, ,,,

,. .
,

. , 47 ez.,

,

.

.

.
.,

, v

individual v(Part 1) ''.:
,

. !s'''1,.*:
.

4i .

pairs,or small group (Parts 3* 4
. ..,

.

S

Materials
le

Student BOoklet pages 16-2G paxt 139

Cards 35Y-a and 35F-b (Part 2)

Su*-Fun Gameboatd35F-c (3 copies). (Part 3)

duplicating maSter (Part 2)

N

connecting cubes (Part 2) 4

counting chtps (Parts 3, 4)

piece of.-blank paper for each.child (Part j)
4

- 2-cm iraph paper (Part 4)

--. crayons (Part 4)

masking tape (Part. 4)

P

55

.1 .,

0
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Preparation

Part.,2.: Prepare a master like this one and:duplicate a copy for each

child or pair.

t iie *v n

Who went the farthest?
,r ,

Who went the shortest distance?
.

N

.

.

Mildred

'riantred

Lulu

Who went the farthest?

Who went the shortest distanCe?
../

0

--.. ,
Lorenzo

Lucy

Part 4. Select a set,of six ,chips for each.child who will be playing

checkers. Each child's set milst be one color. Use tape.to label the

1.hips 9, 8, 71, 6, 5, 4.

Cut, or have the children .cut, from graph paper a 6 x 6-square grid

(or each game. Have the children color inievery other square to form a

x 6.checkerboard.

;
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Taching Suggeaqpns
,

.

-*

ott..1,1

A 1..j , 413

e

; ;

'Do Part 1-of this actlxity with all children. Choose as many of the

other experiences as you wish. You may wiph to have some children doing

one Oart while others are doing another.
\

Part 1. This part introduces adding 3 or more numbers and sub,trac ing

the pum of several numbers from One number. Begin by looking at

gip
cartoon at the top of Student Booklet page 16. Read the cartoon and did-

.

cuss 'the ways ttle Add'em Ups do the addition. Tile children may use any

'strategy they wish to Polve, including using objects. Remind children

that-numbgts in the ilertiOal form should be lined up neatly'. You may

wish also, to discuss the fact that order doesn't matter in 2E1511511a.

).

?.

2,\6 + 3 = .11 6 + 3 42 = 11 4

2 + 6 = 11 3 + 6 + 2 =
11

.; 3 + 2 + 6 =

6 + 2 + 3 = 11

'have the children do the rest of the problems on page 16.

Student Booklet page 17. The children find the sums, then color

the trees, following the directions in the lower right corner of,the

page

Student Booklet page 18. This page gives each letter of the alpha-
.

bet a number value. The children use these to find the "sums" of words

in sentences. You may wish the children.to write their own sentences

using only 3- or 4-letter words; or find the "sum" of their own, names.

Next do the following problem with the children. Have the children

suggest ways to solve.



Then I eat three more.

Then I eat 8 more.

(Then I get sick.)

How many cupcakes are left?

After trying the methods suggested by'the children, point out that when

they have several numbers to subtract from a given number, they can add

all the numbers to be subtracted and then just subtract that sum. For

example:

2 + 3 + 8 = 13

18 - 13 = 5 cupcakes left

Then introduce Student Booklet pages 19 and 20.

Page 19. The children read stories and solve.

Page 20. The children find the length or a piece of board when the

total length and the lengths of the other pieces are given.

Part 2. The lengths of various paths are measured in this part. Since

there is only one copy of Cards 35F-a and 35F-b, have some children do

another part:while two pairs do this part. On the cards the children

measure the segments of each character's path with cubes. On the prepared

sheet, they write a sentence for each character's path and determine the"

total length. For example: Mervin; 4 + 2 + 3 + 2 + 3 = 14. Then the

children answer the questions in the right column of the sheet.

426
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Fart .3. A vad.ation of shufffeboard, called' "SumrFun,".is plaed here

with Gameboard 35F-c and counting chips./..Two children playand re-cord ;

4

their scores on a blank piece of paper.. 'The rules of the game are:

1. Each
.
child gets three shoves in a row.

behind the dark line closer to the plaYer.
. .

'Pluery/

9 2'

5
.4-77 Must shove from behind this line

11

The shove must be made

For example:.

S.

WWFLM

Player X

must.shove from behind this line
/

taf

2. The player counts his score after the three shoves have been made..

If more than half of a chip is in a'square, it counts that many points.

If one chip pushes another out of a square, the one pushed out does not

count. Id case a chip is equally in two or more boxes the lower number

is counted.

3. When each child flas 1140 a tur4 the round is completed. The child

with the most total points for the round is the winner.

4. The children shift ends after each round.'

41'
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1 17:' ' 7 4

These are variations of the game:

a. Have the children keep %adding up the rounds'.

"
o.

.

.
\ ,

,

. Give a'bonUs point .of some kinfor getting attotal of 20. ..

c. Have the Aildren
.

shove more than three counters'each round:
.4

!

Part 4. \fit variAtion of checkers is flayed here. It is, played by two..

Ai,

children opa 6 x 6 prepared grid. The object of tjj gqie is p jump
.

. , S I

. your opponent's markere until thg_total Of the markprs jUmped ia 4 le4st'
:t I . r

. .
.

,

40. Notice that the higher numbers are in the .back row. ..ERch 64ild .

4 r . .

o

t-
The winner,is the

'first one to reach\100.

t.

41.

a

sets up his markers

4>

like this:

t

, I

L I \I

The rules are It:he sal& as those in

a marker gets all Oe way accss th e. board.dt does not become a 7kiiig."

Each player totals:the markers he accumulates. The first one to get 20

or over, wins the itame..

i
r.

4 1.....
...'

---"-41-7,r-Tr15.-!-L--.-
1....:n;';`.:.

..
f I :: .."..!.%

:. i..' ..--. 71-r-* . .

..,
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1

.

..4.74.
" t...: %.

5 ' 0 1 i

.

*1

regular Checkers except.that wten

47

There are threie variatio4s you 'tii'ay want to use.

1. Rave the children keep playing until someone's markers'are all

gone. Then they total the points. P

2. Put other numbers on the markers.

3. Have tfie phildren play on an 8 x'8 board,.

5,

44.
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Additional SuDgestions

41.7

Let the childreh make theirAown "Sum-Fun" boards on graph paper.

There are many variations that can be tried; these.are two.
\I

1. Let each child start with 20 and subtract the points he 'makes..

Thqs, hitting small numbers becomes profitable. All the ot r rules

stay the same.

2. .Vary ttle arrangement of the numbers.

a

?le

e`

S.

4 0 9
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In this activity open sentences'0-10 are solved'and validated.
t,

0 Number failiesareintroduced.

.40

'Objectives

1. solves a + b sentence 0-20jJ
2 solves, a - b = E] sentence 0-20

3 writes open + or - sentence 0-20
e -

Orsanization

pairs (Part 1)

individuals (Part 2)

small groups (Part 3)

Materials

C;)

Student,Booklet'pages 21-24 (Part 2)

connecting cubes (Parts 1, 2, 3),

blank paper (Part 1)

crayons (Part 2)

links;
,

counting

e

hips, or wastiers (Parts 2, 3)

scissors for each ihild (Phrt 3)4

piece of construction paper for each child (Part 3)

4

Preparation

Part 1. Prepare 10 rods, one for each of the numbers 1-10. .Each rod

should be a different color. 4

430



Part I Have the children gather aro d you. Point.out the "six" rod

and ask them to pretend that all the r ds want to know how they can

become part of the. "six" faWly. That is, they all want to.know how

they can have an answer that is "six." Place the rods as shown below.

6 rod

Start wAh the "one" rod. Ask the children how they can make the .

"one" rod equal to the "six" rod. Hopefully, someone will suggest adding or

on a "five" rod to the "one" rod. Do not actually add on to the rod but

place the "six" and "one" rods side by side so the children see that

five is indeed the amount needed. Then'write 6 = 1 + 5, tell them that

this Means that 1 + 5 is another name for six, and that if you added five

and one, the result would be six. On the board write:

6 Family

1 + 5

Repeat this same basic procedure with two, three, four, and five.

For the "six" rod ask how it could be made equal to itself (add on or

take away zero). Suggest both of those possiblities as names and record

them. Notice that for the next number (seJen) to be made equal to six,

one must be taken away from it. Continue up through ten. The column

should read:

431
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Famil

.1

1 + 5

2 +. 4

3 + 3
\

N

4 + 2

5 + 1

6 + 0

6 - 0

7 - 1

8 - 2

9 - 3

10-4

".'217,r".. ;P40.01,U,,
03a1

Be sure to mention that there are other names for kix such as

11 - 5, 12 - 6, etc., but you are going to stop at ten this time. Do one

r two other number families, for example, three and ten, and treat them

in the same manner.

Erase the family lists. Assign each pair of children a number family

to find names for (be sure to include zero). Give everyone cubes (if they .

need diem) and a piece of blank paper. The children label their papdr

with their number; then they write other names for that number. You may

wish to post ail the sheets afterwards; they should be a fairly complete

list of the number names involving the number 0-10.

Part 2. Student Booklet pages in this part give the children practice

in choosing correct names for a number. They are graduated in difficulty,

so everyone should probably do them in order.
a

a
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Pages 4,and 22; The children look at

1

'1
I

421

. ,

ore families**,of multhr6000 ,
. ,

84.1.!m0.co3.Or the babies that Ove the;s e name as the parents.
,

.
Page 23. Have the dhildren Color each fish a different coloF and '

.,

, clo11 the worms,according to the fish they go with.
1 ---

,,- , !

Page 24; .This page is more:difficult because f st the chil4ren .

:(

z4st 1decide what number family the given nami (or phra e) belongs to and.
;

tlen nake Up another name,(Orase) for that family. As the children work,
. t.

ask them to show how they know a pareicular name it right; .that is, ask

them go validate their answers.

Part 1. Divide the children into 11 groups. Assign each group a differ-

ent nutber from zero to ten to be their family number. Each child in a''

group gets a sheet of coastruction,p4er. S/he folds it into sixteenths

and puts the group's number in,one of the boxes. In a second box, the

word 'for the number is written-:-that is, "zero," "one," "twoi" etc.

All the children in the group work together to generate 14 names

for their number using the numbers 0-10. Each child records these 14

n names" in the boxes on the construction paper. Then the children cut

apart the 16 boxes, making small cards. The cards from each group may

then be pooled. _Additional Suggestionll offers several ways to use the-

cards the children have made in this actii:rity.

Additional Suggestions
4.

1. Nake decks of 48 cards from the construction papericards in Part 3.

These can be .adapted for these variations.

433
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a. The cardi can be suited into pilOs; all cards with
different names for the same number should be put into .
a single pile.

b. This is a variation of the game "Concentration."
Place g4 appropriately chosen cards (ffr example, four
different names for six numbers) lace down on the floor.
A child turni over two cards. If he turrml over a pair, he
keeps them; otherwise the cards are turned face down

e again and itis the next child's turn. TWo to four children
may play. I

c. "War" can be played with these. cards. Each

child uses 'a deck of 10 to 20 cards, When the cards are
paired, the player with the card that names the'larger
nUmber wins. If the same number is named, the two
cards- are'held until the next pairing and then go to the
winner of that pairing.

2. Write the number8 0;10:on separate-stips of paper:-
Oividebthe class ipto sena!l groups of from three to five.
members each. Have each group`pick one of the slips
you prepared TO theM they are to think of as'many
other correct names for that number as 'they .can in the
allotted time (allow five pr ten minutes).!The group gets
a point for each cOrrect name and loses a point for each
incorrect one. Numbers above 10 are accepted as long
as they are correct. Give each group objects to use to
validate their answers, if necessary.

3. Pairs of children can play variations of.the game
dominoes if you happen to have sets of dominoes
available. Instead of matching similar squares, the rules
could be adjusted-so that matching takes place if:

two squares to be matched hire a specified number as
their sum.
two squares to be matched hAve a specified number as
their difference.
two squares to be matched have either a specified sum
or difference.

4 4

,

4.

,
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. ACTIVITY 56 F
1 4

...

This activity generates

Objectives

names for numbers.

sentence 0-20
\

1 solves a b = L_J

2..s61ves a - b =

3 writes bpen 4- or

Sentence 0-20'

- sentence 0-20

Organization

2)

a

es

4.

individuals (Parts 1,
a -

pairs or smag groups (Part 3)

Materials
. ;

I

Student Booklet pages 25-27 (part 2)

piece_of construction paper for each child (Part 1),

a.

objects for use as counters (Parts 1, 2) .

scissors (Part 3)

Preparation 7.

Part 3. Make up extra cards involving the num6ers 11-20 if the children

did,not make enóuih with those numbers during Part 1.

Teaching Suggestion

The intent of this activity is similar to that of E,.only there

the numbers 1-10 were involved while hergemphasiA is placed on 11-20.

Choose as many parts as you Wish.

a.

ssN
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Part 1 This part involves a contest. Eiefore you begin
.contest: -briefly-se9iew-the -Idea of..names,forrthe.,-.

same number, or number, "farhilies." ASk the.children for
same members of the 13 Farnily..1Probabl5r they w.ill.Start
sugge'sting them fandomiy. Organizk.their thotights by
making a hst li.ke this:

. .

4.4

. 13 Family
20 13

19 12

18 11

17 10

16 9
15 8
14 7

4

.3

2

1

0

14"

-

100*. s'

...

Now (using objects if necessary) the children use
°the Ated r.umber as the first part of the name and

14-dedide whAt must be added pn Pr taken away trOm each, :

nunver so it Will be a name for 13. tOmplete the list
together.

'

i
I I

t..

13 Family
20- .7
19 6

-18
5

17 .4
.16 3

15 ;-: 2

14 1

13

12
11

10
9

8
7

;-.0

-+\ 1

+ 2
+ ,3
+ 4-

1

+ 5
+ 6

' 6

4

3

2
1

0

+ 7

+ 9
+ 10
+ .11

+ 12
+ 13

4 "

*

a.

Announce the "Name Contest." Give each child
counters and a piec6 et Construction paper which he is
to told irito sixteenths Assign a number from 1-20 to
each child Te : the' ch!dcon yOu WCII c4jiye thefn five
minutes to come up with.as marty names tor their
number as possible Ten the children who have the
numberc, 1-10 that their.rames must include at least one
number f:ont 11-P.0 to count' in the contest They write
one name in each box and get a new piece ot paper if
theY run out At the end of f.ve minutes, check the
names and announce the winner Save these sheets for
Part 3

"7 -

!!..
.4!''':-

:

1

e.

I/0
0 7

a

a
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these if your children need ,more work with ofber names 'forn4mberkt. ;

, $ ,
I

1
0

Part 3. Thfs part consists of suggestiorp for:games ithiCh can he'Played' ...
,

I 4. ,
o

a c ,.

: .

Part 2. ku ene Booklet?, panes .25 #to _provide the children with praco- .. .

a .. . .,. 5 ' , ,...tice in chomjaLsanimbers. . The pages are self-explanetory.
J .

x
e .

Let the children work at theii own speed.
.

Some may wish i.O.draw other
aa -

.'a

strange creatures 'and give tIkem number naies. Make t4p more pages like

r`

,
...

.
N

,. S. . ,

, using eards the children made in Pa\rt. 1..':girst haVe the children cut -
,ck, ,

' k c , , 0
4,-their,sheets into 16 cards. 1The cards musE then be sorted into sets

. ,
..

t
. I! ... q

. , according to what is to be dozt,e with them.,, ,. ,.
.. ,.. a 1 '

, o ,., a

'1
. ft

a

War: sets of 10-15 randomly- selected 'cards

.
Concentration: 10-15 pairs of names,

S.

Sorting: sets of 20-40 cards randomly' selected

The ruled for eachlOt the above games. are fotind in the Additional
5.)

Suggestions. to Activity G. The'games motivate the, children to practice

adding or subtracting. Feel,free 4o make up other gamet that%utilize

.these cards.:
I
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ACTIVITi:S6 G
.1

!.

This activity uses Student Booklet pages and, games to give

children practice in solving open sentences and in Writing sentences
. . ,

. 1 k
to describe Ptoblem situations.

. fOb
,

4jectives A ,

'A , *
. 1

1
,
solvesa+b= 0 sentence 0-2Q .

,

. . .

2
.
solves a,- h = 0 sentence 0-20 4 0

.:
.

.

3 writes open + or - sentence 0-20 .

A

0.'

.a-'-

Organization 0

p.

'individuals (Part 1)

individualsAv pairs (Part,2)

paiis or small groupsears 3, 4)

large group or individuals (Part 5)

Materials
,

Student Booklet pages 28-33 Part 1)

Picture 35H (Part 5)

, crayons (Part 1)

IF!

4

objects for use as counters (Part 1)

animal pictures from magazines (Part'.2)

paste (Part 2)

construction papee (Part 2)

scissors (Parts 2, 3, 4)

piece of paper for each child (Part 3)

shoe boxes or other boxes (Part 3)

marbles (Part 1)

dupi icating masters (Parts 4, 5)

d
)
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PREPARATION

Part 1 Each Child needs an oravge,.a black, a purple,
a yellow, a red, and a green, crayon.

Part 2 See Part 2 for detailed directions.

Raft 3 Cut Lugo notches in the skies of several boxes
Turn each box upside down and write in numbers above
thb holes.

back

!ake thou- nwn boxer; .3nd-choose how
many holes to fIldke and how v) numher them.

Part 4 Make a maFt.,r diyitt-d 171to 24 equal p:ins and
duplicate d copy tor each cho.!

P:et 5 M:ike up a raster tlai,-,tions about tt-e

drar;on and Onplic,mte d L3 tor each child See Part b

42,9

s.
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TEACH1NG-SVGGESTION4. . s

rfactiCe in solving.open wntencer, and in writing
sentences to descritie situations is provided in this
.optional activity.. II includes a variety ot sheets and
games, ChQOge whatgver parts are appiophate fur your
children

Part 1 Various Student Booklet pages are provided in
this part

Paoe 2. The children solve .sentondes and then
4 co the parts of the pictuie w.th the indicated colors'

Page ati These are stair-step problems. The child
writes the answer on the next stair , For example:

5
2 he answers by

3
_iJTTTL.,. he answers by.2.1-4- .1 =ill

Pages 30and 31 The children solve stair-step
problems,

Pige 3Z Number puzzles tare piovided on this
page. Each one involves six- number sentences ,to solve

In an addition puzzle the numbers inside the puzzle
are added down and aross to get the totals around the
outside. 4._

-3 2 5

4 0 4_

2 9

In a subtraction puzzle the second numbers down
and across are subtracted from the first to get the
diflereliCes' around the outside.

t.

2.

You rnly v./1;h to make up simmlar puzzles or let the
childnn cionehito th.qr own and...trade.

4 4o

'



44

A

, .`

iteir :

,

P

4.

k 4.:.1.%

J.

Page 33. This page has nurnber-puZzles for. the
children tO solve end spaces for them to make .up twoi
-puzzles. They'carilrade these with others and solve:

Use whichever pages will benefit your children and..
reel 'free to make up similar pages or to let the children
do so. The childrcin,My use objects.to solve if they
wish, 'but be sure to anocurage them' to try to solve
mentally. You'ean ask ;-...ppropriate questions to hgtp
themjnge intelligent guessejyr 'Then they cn validate,
their solutions .using objects. . r

4

-.Part 2 This part explains how to make picture puzzles
thet give the chikiren practieeil in solving sentences. Cut
out ar.imats or other interesting pictures from magazines.
They should be rectangular in shape and large enough
to cover a piece of construction paper. Pdste each
rect:In;I:e cn a piece Of construction paper. Trim the
edu Gul.another piece of construction ,pq.per the same
site and 'fold it into sixteenths. On each sixteenth write
an ;Joon sentence. Be Sure the solutions are all different.
Not fold the construction paper with the picture info
:..ixteenths zinc) turn it over. Write the solutions to the
sentex.c96 on the back of the picture so they will
correspond to the open sentences on the other pier:e of
nape' Be sure to reverse the ansWers so the picture will
turn olit right.

4 AI.:

4

Cut the pictur e. on the folds and scrample the
pieces Have the chi!drcn put the puzzle togethr hy
posting trnle oleC:e w.th the cerreot olution on the tc:vursr/

side directly in the box with the ci4responding open
sentence The childr6n can do this 'puzzle in ;noir own
time They may want to make their 4wn puzzles and use
pictures they have drawn instead ot \magazine pictures
There are many'sations,

-471i

e.;

4

sr,
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Part 3 This j)a l-rnple game that..gives the childrenpraCtiice in addin i' arid subtr4otind They play.in 'pairs or
small grodrA `A layer gets. to roll tow marbles ((Tie. at .-
a time) at.the pre lared box. He adds up the points
above the front dc.rr for each marble that goes into one
of the frbnt doors )f the box: he subtracts the number .1.

above the.back cigar it a inarble goes Out one of the
back doors. For oiarnple,.doe roils four marbles. One
goes in a front 6 d oi, one goes in a front 8 cloor, web
goes in the front 7 door, and one does nc:t go in any*door. But one of th rnardes goes out a back door
numbered 5. So ',JO aCids 6 + 8 + 7. Eji and then

sr
sutitracts 21 5 .-.;-- re.. The final answer is his score.
Undoubtedly, the oNldren will be able to come up with
many variations and changes... , ...., .

art 4 Give each c iild ' prepared sheet. He numbers
the sheet from 0-20 ;itid cuts on the heavy lines. He then
has a set of number dards. These are several
.suggestions to. using \he5e number cards

1. A child chooseS one nUmber card (for example.
15) and pairs the rest t\) be additive names for it. For
example

[5] _,

\
.

bil ... Pi 1

k,

E + [11 \
+ E

I

,

\
2 A child chooses one\card (tor example, 8) and

pairs tne rest'to be subtractive names for it. For
1example.
1

3 A child usf? ti,n .f cards !,c1 makes an
the pnitv,, ht.:it:v., or fyr fl;iirci)12r

4 t c ik opi!n uinq the
blank cards and take turns solving

4

C.

9

.
I.
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Pad 5 This part is open-ended. Picture 35H is
furnished and there are several ways-you can Use it.

--Every number from one tolen is repretentod on the
4 dragon. It ha.:

ohe tail
two wings
three puffs of smoke
four feet
tive sharp.claws on each foot
six spikois 2n the end of RS-tail
seven polkavdots. on its body
eight pointed scales on the back of its neck

, nine:stripes on its tail
fen pointed teeth

You may make up a sheet asking quesVons about the
dragon, such as.

How many" polka dots would two'dragons-have?
If the dragon had seven more spikes, how many spikes
would he.l'ave? .

.How many scales and spikes does the dragon have
aitogether?

L You may ask the children to make up similar
,

questions; they are free to use their imaginations. ,The
questions.the children make up can be traded and
answered by others, or you can compile them for use in
contests or eXtra activities for the children to do for fun,
The oict..ire might prompt the, children to write stories or
poems.

r.
S.

,
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This'ioptional .)aCtivity coqains milengin problems for those.

',-- Co

children who ate ready to 'Seek Out ,patterp.s, and to ,form generalizations.

Ojectjy

1, solves a + b =

2 Isolvesy- b =

sentence 0-20
.,

sentence 0-20
e

. 4 :u
t ° 4 ..

-3 wsitas openc, + or -..sentence 0-20-

Organization

individuals, pairs, and large group

Materials

Student Booklet pages 34-41

piece of 9-in x 12-in

connecting cubes

counting sticks

Preparation

4

9

Conatruction paper for each child

..

No special preparation.

4

sis, 6

ilteZMF
4
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TEACHING SUGGESTIONS
. -

This activity contains several challenging problems.
Many of your childmn will be ready to deal With.these
probleml noW. Some will begin to see patterns and to
generalize and wish to explore on their own. Others may
draw only the most obvious conclusions but will at least
be practicing adding and subtracting. Some children
may not be able to handle these Student Booklet pages
at all Explanations follow for the pages. Use whiphever
ones meet yoar children's needs.

pageS 39 ana ?).5 Before the children do these two
Pages, direct them to fold and label a piece of
construction paper.

A

0

-14

Notice that E, F, G, 11, and I are on fold lines. The.children
must fold carefully when they.fold the sheet in half each way.

After each child has carefully folded arid labeled his
construction paper,he is ready to measure distances on ,

the paper using connected cubes and to 'answer the
questions on the Student Booklet pages The children
may discover interesting resultS relating td the fact that
opposite sides of,ta rectangle are equak in length and
that diagona!s of a rectangle are equal in length If the
children are ready to verbalize some of these results,
encourage them to Otheiwise, exposure to these pages
is sufficient now

Page On this page the children make triangles.
squares, and rectangles using counting sticks and write
sentences to answer the questions asked.

Page 11 On this page the children must first find
the sum or difference of two numbers given on one side

of the sign in a sentence When they have done this

correctly, they solve the sentence and fill in the box

.. 433
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rail(' 3$t Let the chilWen use oblecu to help solve

if they wish. but encourage them to thin)% about the -

septeoces and look Meth over darefully No child need
do every .problern orrthis page. The children may be
able to reason out some of the apswers using reasoning
like this:

9 4 6 fi.j 6 + 9 They'must be eq4al because
they are the sam-e numbers
added the'other.way around.

9 4-8 8 'The 9 + 8 must be bigger
because adding something to 9
makes it .bigger than, taking
aWay something from 9.

17 S Ei; 14 - 9 The 17 - 9 must be bigger
because if you take 9 away from
both, the one that was bigger to
stwt with will 'still be. bigger.

+ 4 Li} 4 + 12 The 4 4,42 must oe bigger
because if you add !he same
number (4) to two difterent
numbers: the one thatwas
bigger first stays Digger,

19 - 16 = 16

8 + 6 = 4 8

The solution must be.19 because
19 - 16 has to equal 19 16

The solution must be 6 because
8 + 6 is the same as 6 + 6.

Make up more such pages if the children seem to be
enjoying them.,

Page 341.This page is similar to previous stair-step
problems, only the problems here are more difficulk The
children write an answer on each sta:r . For example:

10

7

41 3

Let the children make up their own stair-step
problems too. You may wish to ask sonic of the children
to validate their solutions for you.

Page No,This page presents sentences with two
unknowns. Different values are suggested for the first
unknown (box) in eactl,sentence and the children then
determine in each case the value of the second unknown
(box) # . Some of the suggested values have nO
positive partner in the second column. Remember to tell
the children that later they will learn how to answer
these problems as well

4 It;

4
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Page Aii. This page involves sentences with two
unknowns. The children look at what happens to the
second unknown when the value of the first is
systematically changed. There will be many values of .the first unknown for which no positive solution exists.Have the children just leave those blank reminding
them that they do not know how to solve such problems
yet. You may wish to do thii page together as a grotip,and discuss the patterns in the solutions.

tf,

I I

-
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ACTIVITY S6
.

'14

.

This important abtivity continues to develop fraction ideas.
-

\Object ives
,

4 states wk...tther fractional part

t \

represents fractional name

P0Fganization
. A

c

large group and pairs (Part 1)

pairs (Part 2)

'large group,and individuals (Part,3)
:

Materials

Student Booklet pages 42-and 43 (Part 3)

construction paper (Part 1)

string (part 2)

i:ape (Part 2)

scissors (Part'2)

connecting cdbes (Part 3)

Preparation ,\

Part 1. Cut the construction paper to make the following strips:

two 1-inch x 12 inch strips for each child

9

L.

A

, . .

-

two 1-ince x 8-inch strips for eachcchild

Part 2. Cut a length of string for each pair% The length will depend

upon how you set up Part 2.

1
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TEACHING SUGGESTIONS

P

6

k

The children have been introduced to tractional parts
and the names tor these parts in Topics 28. 31, and 34. ,

In those topics they loOked at fractional parts of areas or
capacities. As in the previous =wine§ the,children find
halves, thirds. etc.. (or onepalf. two:thirds), of..4 given
objectin this case. of the length of a given object. This,
activity gives the children anotherpertunity to work
with frattional parts and ideas concerning them before
symbolizing. DO dot introduce the syrnbols.for fractions:
this is done inTopic.39. Do all parts with the children.

444

Part :I Give each child the four Strips.You prepared
and have each child choose a partner Now hah each
child take one of his longer strips and toki it into halves
Ask the children ti) show .one-haPapd two-halves Have
each child fold the strio.intO.folirth's'and ideNify
three-fourths, one-fourth, -etc continue with.eighths.

i s

Tell the partners to 64hoose sirips that are not the,

same leltn. Have each fold his strip into halveSand
have them compare their halves Continue-with fourths.
Ask-questions 'such as:

Is three- ui:ths'Oi tli;:s lOnor,lr strip longer than
three7fou.ths of the shorter strip?
Is One-fourth of each strip the s-ame length?

.

.. Is one-half of th shorter strap longer or shorter than
two-fourths of me longer strip?
,

NQW have the partners tdke tvio strips of the same
length Have one partner told his strip into thirds ;Ind the
other into fourths Then have them comoale the Jengths
One-third with One-fourth. two.-frards with twc -fourths.
two-th,irds with thrqqourths

Let the childrep4explore with the remaining two i
Strips iriCe the partriers have strips of unequal lengths
yOu May want to ask oue.;,:ions similar to the ones lust

. .. ,

asked about the unequal strips using thirds. sixths. etc
Or you may wish to have P,ICh chi!d find another partner

. ,
with a stro of the came 1.,r1qth ,lnd ask riucistidns about
comparing Sixthc ano eiciii,fhs

e .

437 .
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part 2 In this part the children estimati:: haivegthirds,
.fourths oi.distances ancHneM use.stringtO Crhook the.

estimates Demonstrate what the children are to do
before leltinl each pair chOose Ma' spots on the.floor ot
on a table. They should mark the, spot with pieces of
tape, ,Now have trao patr guess where the hallway point
between the two spots is and mark it with a piece ol
tape. To dhack their guess, they cut a string to represent
;kw, distancp spe.tween the two spots. fotd it to find half of
it, and use this to see how close their guess' was. They
can guess .wh.,:ire one-third or One-fourth of the' distance
would be or ,'hcose two other spots and repeat
estimating h'allway points.

Part 3 The children make rods with connecting cubes
and try to divide them intOyactional. parts

Page 44.1, Do the-first probleM,together. Have' the
children make a'rod of eight cubes (an 8-rod). Ask them
if they Can oivide it into halves (two eatual lengths), into
thirds (three eq-uai lengths), etc. Erhohasize that 4he
fractional p-ahs must be equaMn length.

The otner proolems on this-nage are similar. Either
let.the children'proc.eed.cni their own or continue in a

. large group Note in the last problem that an -odd rod"
refers to a rod w.th an cdd number of cpbes

, page 4The children are asked to caint how many
cubes are in ghien fractional parts of a rod.

fi

I.
I 6

4

r.

5

tvinke an 8.rixt.
Can .you it in10

halves? .
thirds? e0
toorths?

fifths?

..eighlhs?

Make a 7-rud
. Can you divide, it into

halves?

thirds? -.. flO-

: fourths') __OD..
sevenths? CS

- 00 .0.0,00:- 0.0
,

Make a 946.d.
Can you ewide It into

halves? no,,.
thuds? .,...yes .

fOu1147-

ninths? __yes _

000.1 0.0.

Make a 10-rod,
Can you.thvidu it into

halves?

thirds?

fourths? . ..00 _
fifths? Yes
tenths? _yes__

s'

t ;,

Makes a 12,rod. .

Can yOu divide it Into<,

halyes?

thuds?,

fourths" .:_yes

fifths?
. .

Sixths? Y_QS...

. \

Make an odd red

Call you divide it

.Make an even rod

Can you divide it into halves?

--Y45.
.3

43
;

Make an 8-rod.
Divide it into h::tivoS
HoW many cittie3 in

one.half?

two-halves? _

Mak a 9-rqd
06elle it ;ntothirds.
-How many 'cubes in

two.thirds?:

one-third?

three-thirds?

.0=-0100.101.0.0.,

45-44

Make a to-rod
Divide it into lams
How many cubes In

onofitth/
two-fifths/

three-Mills/

fourf.fths

tive-titthsl

Make a 12 rod anti d
10rod

:

the 12 rod 1,1"
10.roo/ r

.

4.;

L.)

Make .an B.rod
Divide it into fourttts
How many can ,a

onefourth/

fou-lourths"
three.fOutths')

ZerO-tour Ins ?

.
4

Make a blue 6 roil and a
red 6.roci
01,41t ti'ue 6 rcio
into halt.es
1.).ide rya 6 1.)r1

Ic,01,1

+.Y1.(t) .5 ionnor oro11,11 ot
II the blue 6-10(1 cli one.t.1,0 of-

the feu 6-rod/ ont..-S O.
LAL,Q. rod
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,..Irqpic:Inventory,S6

4.

,1

4YOU may use this group-administered inventory to:

1. confir0 obOentations you made as the chadren worked Topics S4, 85, and S6;

- ....stOU

217:t.3.0:"fr

2. assess progress'if you have not been able to observe a child or if you have

, 'doubts about his/her,level of mastery.ft

:o

OBJECTIVES ,

solves a + b m..C) sentence 0-20

2 solves a - b = 0 sentence 0720

3 writes open + or 7 sentence 0-20

ORGANIZATION

large group

MATERIALS
1

test pages and pencil for each child,

clock you can see for timing page A

1,1

DIRECTIONS
s

s
'

a

On page A 'the children solve,open sentences in hori2ontal and vertical form.

This should be a time test. Give the children 3 minutes to do all 20 problems.

On ,pages B and C read each story to the children. They are to write a sentence

for each story. They do not solve.
,

SCORING AND RATING

Scorethe addition and subtraction on page A separately for objectives 1 and 2.

Score the ten pioblems on pages B and C for objective.3.

objective ratings (number correct)

M P

.and 3 8-10 4-7 0-3

451

.t

4.

t --11.4.T,



Name

440

Fiha the sum.

8 +

\ 3 * 6 =

0,1

--"rr.--t.':17 .!'",-9..; .^.. I ` - , ;,.:9.7,57,1411Mihr..,,
. , e. .rit .

.
. ..'0....e

- .r,

. --..,..--..,

.,..

1 . 6 7 8

. + 8 ,
+ 8 + 0 + 9

Find the difference.

7 + 7 =OM

17 12 .11 15

9 4 6

10 7

15 14 =

11 5 =

16 7

4 + 9 =

13 5 =

9

7

9
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Name.
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Write a sentence for each story. You do not have to solve.

1. 'There are 17 rats.

9 are white.

The rest are black.

How many rats are black?

TI

Larry's baseball ,team had 9 runs.

Jane's team had 14 runs.

'How many more runsdid Jane's \

team have than Larry's team?.

3. here were some cars.

6 were blue.

7 were green.

How many cars were there

altogether?

4. Fred made 8 snowballs.

Then he made some more'.

He made 15 snowballs altogether.

When he made mdre, how many

did he make?

5. There were 14 apples on a tree.

Karen picked 8 of those apples.

How many apples are left

on the tree?

6. Some jacks were in a bag.

Alan took out 4 jacks.

There are 10 jacks left in the bag.

How many jacks were in the bag to

start with?

4 5 4?

ars
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- t'0,1r.").6111*.P.Tr."7771.77\"71.1.11,::7,1777-", 37-77.4"r7r-77.7"7:."v.ifr.7411,471..rgfift1.

7.-*Joe' stfck is i7 links long.

Helen'S stick is 8 lihks,long.

How many links shofter is Helen's

stick than doe's stick?

.41

24,

IN

5,girls were jumping+ope:

Then 6 more girls started jumping rope.

How many girls at'e jumping rope now?

9. There were'12 eggs in a box.

Some eggs.fell out.

Now there Are 7 eggs in the box.

How many eggs fell out?

10..Leo's pet weighed 20 pounds.

Then it lost 6 pounds.

How much does Leo's pet

weigh now?

p.
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Write a sentence with a 0, for each picture.
Then solve it.

1. Tad had 9 pieces.
He found5 more pieces.
Now how many pieces1

MM.*

1

does Tad have?

Ilhm....tIbmaww

2 443

.2. My sister had 111 candles
burning ,9n her pake.
She onl}i blew qut
7 candies: How
many candles wpre
still burning?

ot No ma x

. f

^.....,

3. Elmer. held 6 cups.
He put on. 4 more cu9.
Then how Many cups ;

did he "have?

1111111111MINO

4. Jacob blew 16 bubbles.
But 14 bubbles popped.
How rminy of his bubbles
are still in the air?

ritZer 9''1

/(,
060

5. Tara had 13 presents.
She got 1 more.

Then how many
presents
did Tara have?

4y1.4"<. I

I
c.:1° , *- . : ..-0

LiL A "
_ ' in,

I I.:

6. Alan put up 10 names,
then he put up 3 more.
Now how many names
are dr?the wall?

,..-.

1B:.,:ii -___:.71..,27.J1_,;,i7 b.,_-7y---"--

DT] L7r:

/( /

4c-'

1--,... .---. ---), r- -r----1 C-st.. --?i , s , . \
l t.-._....... - .; t . . .:.... '1J L, ._ \....-
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Write a sentence with a 0 .

Then solve '\ it.

. 1. Herbert the .hippo took .6 mud
baths one week and 12 mud baths
the next week. How many mud
-baths did he take altogether?

2. Albert the anteater caught 16 ants.
Just as he was going to eat them,
16 of 'them ran away. How -many
ants were left for Albert to eat?

r.sf -+Ar
::;;p73 31'1/1, 41s4

3. There were 18 bushes growing in

a field. A flying saucer landed and
crushed 44of them. How rn \ary
were still all right?

i1"(-: (/ ILLj

4. Mortimer Mouse stole 14 pieces of
cheese trom the kitchen. He ate 6 of
them for lunch. How many pieces
doe8 he have left for supper?

1(1

5( Slowpoke the snail went 8 inches
one week and 4 inches the next
week. How many inches did he
move altogether?

,15f;

L/ 11_4



STAR COtiNT,ING

For each story write a sentence with a box.
,. Then solve. ti

1. Joy counted 7 stars to
the right and 8 stars
to the left. How many
stars altogether?

Fudsy counted 15 it r
Then 6 disappeare .

How many *ere left?

C/

Tad counted 12!stars.
Some of-them arevellow.
The rest, 4, are blue.
How many are yelilow?

/,4
I C

C)

Win saw 8 stars.
Fudsy saw 13 stars.
How-many Aare stars did
Fudsy see than Win?

a.

5

7.

Win counted 5 stars.
Tad counted 9 stars.
How many more stars does
Win have to see so that
she will count as many
as Tad?

F.

Fudsy counted 10 stars above.
Then he counted some more
belaw. He counted 13 altogether.
How many did he count below?

Win counted some stars.
8 of them were white.
6 of them were blue.
IHow many strs did she count?

8.
Tad counted 14 stars.
Joy counted 7 stars.
What is the difference?

I
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'STRANGE TH1N'G\ 'THE

SPACE PATROL eSAW

For each wri'te a sentence and solve.,

Tad saw 14

Thgn:he saw 6 more. Hew many did he see altogether?

2 Win counted 15
SI;

7 went away.

How many were41eft? e.

4

J'

Joy counted some

4 #ent away and 6 were.left.

HeW many were there to start with?

Fudsy saw 12

Some went away. 3 were left.

How many went away?

Wirocounted 11

Some more came. There were 13

altogether. How many.came?

Locr

:))

/1246

Lc/

6 Tad saw some

1 more came. Then there were 9.

How many were there to start with?

;4\

.

7 Fudsy saw 17 V.,1-1Th

9. were green and the rest were blue.

How many were blue? {

/ / /

.4

8 Joy counted 10 41 e9 on Monday.

She counted 18 on Tuesday.. How

many more were there on Tueday than on Monday?

*
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MORE STRANGE L THINGS

Write a sentence and solve.

'T:'.77.7777.--rrftWINOT4ErA

6 447

1 Fudsy saw some things.

5 were and 9 Were
1

How many did .he see altogether?

1.1.; I
I *7

2 Joy saw 7 things.

Win saw 8 things.

How many more things did

Win see than Jo ?

3 Iad counted 10

3 went away. IL
How many were left?

4 Win countpd 9

4. more come.

How many are there nowl

5 Fudsy saw 16

Some went away.

8 were left. How many went away?

..-

6 Joy saw some.

6 went away and 6 were left.

How many were there to start with?

7 Win saw 12

Some more came. Then there were 14.

How many came?

8 Tad saw 7

7 flew away.

How many were left?

459
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Find the difference between the 'coins shown and the

amount in.the box. Use vertical notation.

REMEMBER:

.

-7
ea -.I r *

.N.-'

*,

.e."..
.- : ,._ c - -. _

W. .. r -r-TN'N :u4.....7..,_

s.r, ' '.1.
4 ,.....1 ./

:Yd. .t. A- 7
.

."'....:(....e.::. .t....
.' se (., It I ."

'''fre ' '
..... Se. ' 5.1.4..

,

_

5e 10o
a.

". 5,4144*...

/\
15o 15o

(/

20o ltt

1-
' L-;I)
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Find the difference between the coins shown and the

amount in the box. Use vertical notation

. .

. ia.. .
,
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Answer the questioris. Use verticil Aotation.

Joy bought a light for 19t.

She paid at. What is her

change?

- 1(1

4

Win walits a 164 belt.

She has 9t. Hom much more

does she need it buy the

belt?. 0:

Tad.spent 8t. If he had llt

to start with how much does

he have left?

I.)

.

,

i? Tad bought a libht for 7t and

a ball for 3. How much should

lt,9 pay?

'1 3

Fudsy has 4t in his pocket.

He has some money in his boot.

He has 12t altogether. How

much does hehave in hts boot?

4'

.7.

Joy spent 12t and then 7t:

How much did she spend altogether?

7 Tudsy has 20. 15t of it is

in nickels. The6rest is

penni,es. How many pennies

does he have? .

9 Fudsy has 14t and.Joy has

5. How much mpre does

Fudsy have than Joy?

Wit\ had 7. The she found

a pd ny. How much daes she

have now?,

; I

10
. Win has 2t and Tad has 8.

What is the difference in the

amount of money Tad has and the

amount of money Win has?

5.)
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..Find out how many washers each thing weighs:

small . . small.

ft
45A

0

U washers W - washers

small 'small

V - washers- X = washers.

Write a sentence with a box. Then solve.

0

1. Which is lighter., W or V?

How mucW lighter?

2. Which is heavie'r, X 6- V?

How much heavier?

3. Find U + V.

4; Find W + X.

05. hnd ihedifference between U +V and W + X.

6: Find the differemce between W and X.

7. How heavy are U and X together?

8. How heavy are W and V together?

O. What is the difference between U +.X and W + V?

10. Find W + U

11. Fin& X + V

012. Find the difference between W + U and )( +.V.

13. Find U + X.

14. Find U + X + W.

15. Find the difference between U and X.

alb

4,13

4*
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AREA ,
Find out how many of these will, f t in each part of ihe

47777177177777-4L11.1.1.-gr".7:11wW47.1.,-...c .

1.1

1 a

puzzle.. Write that number in each part;

Write a sentence with a El
Then solve it.

1. Add R to S.
,

2. Add t and 6.

03.. Find the difference between R + 5,and 1 + U.

4. How .mimy more N 's would you have-to add to T..

to make it equal to S?
C3'

P

5. Find $ + T.
-71

6. Find S - T.

7. Find S - R,

c.t

8. Find'S + R.

9. Find R + S.

010. Find the difference between R and S + R.

11. Find T - U.

12. Find S + U.
#

13. Find R + T. H i"



LENGTH .1

'.

. , .

s
\

9

Use cubes to finci.the length of each of the,strips.

Write the length.on each strip.

a

'.' 453

=11M.

Write a sentence with a box. Then solve.

,

1. !How *much longer is A than C?

2. How much longer is B thap.D?

,3. F.in.d A - B.

4. Find D.- C.

05. Find'the difference

.6. Find A + B,

T. Find D + C.

between A I and C.

08. Find 'the difference between A + B and D + C.

9. How much shorter is B than A?

10. How much shorter is C than B?

. 11. If 6 cubes of A's length were colored green and the restnwas

colored blue, how much of A is blue? 4.

F.

12. If A were taped to C, how long would they be together?

13. How long are A aqd D together?

14. Find B + D.

015. Find B + D + C.

4 oc-
ay'
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bAPACITY

S LITERS

FUDSY'S FUEL

6 LITERS 9 LITtRs 5 LITERS

USEiTHE CONTAINERS ABOVE, WRITE A SENTENCE WITH A BOX:. THEN.SOLVEI

P + Q.

2. Fend P.+ R.

3. Find P + T.

4. Find Q + R.

5. Fid Q + T.

6, F'ind R + T.

67
0-8

7

1 L. .,-.

11:

Fiyid the difference between P + Q and R + T.

Find the difference between P + T and Q + R.

Find the difference between Q + T and P.+ R. /

10. How much more does R hold than P?

11. How much more does P 'hold than T?

I

I

12. How much more does P hold than T? 1

13. How wuch more does R hold tha Q? 41. (c 0;

14. R is filled with gas and water. 4 liters is gas.

How (Iwch is water?.

1'.). .1) i > filled with LOX and WO. 1 liter is LOX,

How much is HYD?



Circle true or false for each sentence.

6-11 = 5

1 +20 = 19

17-6 = 9

true
c false)

( true)
falsp

true

true8+8 = 17

v..

,----.7.--re#?,-.4weviemegfear

:455

6rue))14-3 =11 ----
false

34-9 =12,

15 -2 = 8

2 +1.=. 5

true}
false

true
r,false,)

(true_i
- false

18
..truc;) true4 +14 =
false 16-9 = 17

13 -8 5
true

false

true
1

L. false )

20 9 29
true

( false .)

c\t
6 +5 11

rue
false

18-17 11

-I 20 20
false

true

tialse

k true

e



1

1

Cross out the:wrong solutions and fix Ahem. /5-
456

4.

19- 6
411= Ye.

6 +6

se

15 e

= 13

18 -6 ----

9 +4 =

8

14

+9 = 17

19 -12. 7

4 e

12-1

19

16

16 'JR-

14+3 =

I

20 L10 = 10 IN

[19 1- 17 = 2

14 16 t3,
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THE DEEP SPACE PATROL MEETS THE ADD' EM-UPS,
1111M1m.....

4

tYipes! 3

Look at )4.2

that tree!)

What planet
is this?

16
457

Welcome to Add'om. 2 6
We are the Add'em-ups 2 1, 7°4

.-[:
t(t love to add.

+ -".
.

I always add from
the top down.

.q/441-3 is 7 and
. 7+2 is 9.

11 always add up
)

.irom the bo.tcom.

.7+2 is 9
4+4 is 13.

4.1? v

3

( 4

2

+ 7

( I always add,..;he

two smallest numbers7
/

rst . 2 + 3 )/
4- 6 is 11.

,

, 1 ;11w,tvs

for tens.

1 4 1 ig 1".
iu 4 1.-;

I
41

YOU 1:-.

DO (_ 0

THESE 4. 2

\\ (,)

7
2 YOU ( 3

THESE

(
1

56 DO

4

5

4

1 1

c
9

+ 3

2 (7 5

6 5

Add thest' ahy Way you like.

1 8 9

4 3 ?

4 1 i 4 1

8

.i

4

4

4 .;.

7

3

8 i

5

2

8 +

3

-1,-)

4

r
.,

6 1

7

1

7

'1
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111E ADD'EM UP FOREST

Solve these.\ Then color the Arees as directed.

r(----
I--

i . 4

)14- 7 ))4- 62
+ iS

23

4

1-)1.

2

2

4

2

3

4- 4

)/ K22,

'.:1,1;-11441[6121.
.

17

Color trees with sums

equal to 16 -- RED

less thaq 16 -- BLUE

grcatpr than 16 -- GREEN

laalf



18
The AdeeM-ups like to add so much that they add up

words. Here is there adding alphabet.
zrgt

AbCDEFGHIJKLMNOPQRSTUVWX YZ
3 2 1 0 4 5 6 7 8 9 0 1 2 3 4 - 5 6 7 6 5 4 3 2 1 0 9

jc (ow,, see how i t works? )

N 3 s 6

o. 4 e 4

w 2 +e 4

7 of\

h 7

0 4 i 8

414 2 -Ft 5

7)

w 2

o 4

r 7

k 0

s 5

459

You do the followi;)
sentences.

The dog and the cat ate ham.

T 5 dO.,a 3 t5 ci a3 h 7

h 7 o4 n3 h7 a3 t5 a 3

e+4 d+0 e+4 t+5 e+4 m+2

IL i

bile pig and two rats saw Tad.

Joy fec six apes at the zoo.

t.; I 11 .1 1 H F



46u 1

1

Reaii eacheory and answer the questions.
6

441

Ihere were 19 Add'em-ups.

went home.

8 went to the forest.

7 went to the zoo.

13:ow many were left?

19

There were 20 food sticks.

Fudsy ate 0.

Win ate 6,

Tad ate 6 and Joy ate 4.

How many wdre left?

1).

q / )

3

^
5.

There were 18 cups of milk.

Joy drank 6.

Win drank 3 and Tad drank 2.

Fudsy drank 4.

How many were left?

(

There were 16 trees.

9 were red.

2 were blue.

5 were -green and the rest

were yellow. How many

yellow trees were there?

!

'"4

ti.' Z-Co

20 words were said.

Tad wid 1.

Win said 1.

Joy said 2 and Fudsy

said the rt. How many

did fudc:4 scly?

6 There were 12 people.

2 went to work..

4 went to play.

5 went to the store.

How many are left?



£, .

Vt.

'I

_

20

D MEASURE

The Add'em-ups measure in Big D's.

For each of the following, add and subtract to find

the length of each missing piece.

461

EXAMPLE:
Altogether the

1

board is
3.5 Big D's long, 1This is

3 D's.

-4

(This is
4 DI S.

0....61....................1.... 1.11/11..

.11.=,.
. . .

altogether')
6 D's D's

CM)1

Ao, 8 D s altogether4

D's altogether:,
d

9404 D's altogether')

ci

This is
2 D's.

..1o..1..11......

,e-/ How long is

1, this piece?,

/1
D's .

5

-11

a

4 D's I- 6 D's f 4 D's
7

- --

&04,q0 D's altogether.) 7 D's D

19 D's dltoguthor.)
9 D's 3 D's 4 D's

4.1



Color Mother Mushroom's babies. \

462 They have the same name she has. 21

1.

.. -
V

. :
:

to'

typ 2,12_
92.

.



Father Owl's children
have the same name he has.
Color his children.

22

463

Aft 1,.-
'.371-I*57_04;

";.

6.

. -;;'1:11

4 o



COLOR EACH FISH A DIFFERENT COLOR,

464 FIND THE SUM OF EACH WORM,

THEN COLOR THE WORMS TO MATCH tHE FISH,

00
0

23

0

0

A A,
0..



Write another name for the number.

4+6

Q

24

& ; , i / u )
;1 O Q

Example.

3 +7

465

gi / /1 31-4)) 1/.2 1-c.)

8+1 t,

10 3 3 (
) .1 -2 /

/c) t 7i3 ) (4) " C)/ /1 1 )5+5
12-2, /3- 3 ) /4 1

7 5 /f( c1-2, .3 /) )

7+3

4+4

1 +2

8+2

C:

-/)

9-3
A

;



A
1

4

1

C

<

,. 2 7.,..-.....,7. A...,,,,,--,.,F...,:-.. bc4.4.-- .W.P.11-,-,,,..7/.+1.,-...,A4,..,,,-'1=

4 it , ' i . , t.. L. t ' .4 ... , 'i ...:'..... , .

: . ._ ..,i"...-.; ,-, ,V.Z;=",17, i'AAV-.. ,i-= " :It

.
4.

This -a.
.

ZOX! 2-,,,....}::
.. :

.

466

S.

lp

Whioh of these belong to.this 2cm family.?
Coloi* them.

4-i 8

57
.

;i0 t'

2.



" 7-7 4.7 4,1771 qrfa
f

41iwismetmwww,

4
t..

Findle other Trixxles!
' Color them.

1

4

Make some more Trinles!

t

'a
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I .1&XS

.' .- ..-2.- : ":".-'...;,...1.."Ai-.::-.;. , --..
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,..; : -'''. .'
°' -4

..
...,-....-:._. ..",--','.

.117.-:-:11:..,.p.',.-.2.0. ;...x,7_ .

.. -T .<77-`,. - .' -- -,,.. .. -' ''. --- '-'. rt;i.., -,
.-'.1,=::

, - :' 3' ',-''' -'° "'.'t l''''' 7' =;:4'4.,44,:.q. ,
4:. , , - ,.-: ,..

%.
'4,- '....%-; 1.:.!?,..'..;7,:if."7:,'. -. .. . ,4",,!--- (,44.'tft ...- .. ....,-;..

. s

1 .: ... 180...,8

4F

, -

4 at

8-3

-+

g

14

15

mt

tt

4 9 +5

400°'

1.01-3 8+4

,

,

17

19

A

im

6+9) 7,+

18 -4

It

.3

r.,,_.

3+10

7 +8 )
/

4.

14+3
k

18 -2

4444=IIMM

.(
9 +8

20 -4
Si

20 -2 , 8 +11

.

14 +,6 (2 +17



,
'00wo

4

yelOwl---c, 7
- grjedn:= 12

Olack 9

orange = 15
red = 17

purple = 10
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s

0

A

+2

;!;

at

.7' 4 .:EV4ti

.--/
1/4,/

7.4

1

k

0

4

S.1

r")

011

1

+2 -2

+2

%At

4

4.

2,)

...
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..00*
tool;metAmIL

nommuslm.
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h."
r .

e

A'

mom

0
4 bt.)

ar,

4°

,

10

So

4.

4-4

co/

+6 -2

C

5

5

-9 +7
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00 .

.
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I.

I
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40.

144

.

4

1/40.400

11

r#1

h

'Si

?,

41%.,

p.

./

.,

0 4

4

IS 5

/IS

/

c:1-441

2s. 2,

A

4
4
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, 1.

r

CS
.1.

Ni'-'t

. 4

'Ns,

11.

51
. .4 .

Pk

I

9,,.;. .4

ei5

.
.;., ...

.

,

.

4

ra

,

s.ge:
4e

I

. .
4

. a
i

a
e ,

e, 0 ,
ie li

,

44

e

G.....

.,

AO.

: I.

4

b.
a

as'

11
.8e

4 - .

1 0 ,

67 5i.
_

9

S

tz

4.

4S6

.1

. .

,

dr

.

Anomonionforalls,
. 0

.

. \

.

.

4

ks.
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u.z4.0

tteniSsinb. nuMbet
g .

7

6

I.

.0

I.

ft

ft

,

c,

/.-
'..3.VVV;4. * - vii;.4.

- -

Go
-?,

4'

a,

9
st

S.

,

4

I
i4 Make- your own..

Trade with ak;friend.

4

N

.0111

S.

7

Vak

1

s

>.
..

a

4:

.

?j1.
v ,

\ %,
, ' 6 c e

.V.Arit

a

\ 1

44

oti
v. 510

p

.
0

or '9.
'.°



'4

Ii on youx rectangl
istance

rrft.cf.

-A71,

, t

OW : far IS it from A lb
Find some other -&tgrice,s,:,
that are the:same lendth:

Ii
1

'T

1.

t6. to

How f6r'is it from .3 to H?
'Fintd some other distances
that are the s4mei len9th.

4
. 'to LO

'I

'

44).

HOW far is it from H .to E?
it . .

Find some other .d0ances
that a1rb the same length.

to

` How far..is from F to A?
Find sotp ,9ther. distances

4. that ate, tho same length.
re qn

L 9 -1
A...

i..

et IN
..

P

i-Cow 'far Is it from C try H?
. f

Fi d,:some-other .diskances
tha -sare the same' l.ength:

tO: 9 .t0 to

I

-111=i11..

to
C?

INI.,...

J

.

Extra harcr probtprn: 4 Ss

Hqw.ifar,is it frohi .G to F to H to to G?.

o

3

. I '1

0.



y

/-4

e cubes to measure, the.dist noes'
''on,yotir rectangle.

476 4

ae,

-;
:1.s..i:-.t;

,

a
. _ , -,/..-iit . 41rA 2..4 -VVr. eii;SV.770.2,4X;Yr

.1 .

'HOW ar. ,from H to4e

r
/ II

5

-

_

Whioh.,:js 1.0n.gOr?.. it: to.. (--t, to ..D p to H to -F?:

,

Write:a /sentence.. to 'help:find ,out.. 0

6 how much longer/it is:,

,

':

s

01111,

s');

5 / .

How.far is it flom C to..Fto D? +
/ . .

.How far is. i from C to I jti) aos
damn

4
1,

.. Which .is nger? IpC to Ft9D or C.to -I to B?
if

' Write 'a51eentence to help 'find out..

how;much longer it is.

.1

How fa( is irfrom G to C to F? +
/

How far is.it from E to .B to H?

40mM

61001
Mre6116

Which is longdr? G to C t.o F 'or E to -B to.H?

Write a sentence to help find out 4S!)
how much longer,it is.



.01

..17

counting
nk.ithis

ot

' .

. 4
.tP +

e

length 'sof each

triOgle; ,

ry. + 1r!,"
ob.

.Make a triangle with 1 0 counting
sticks. SCri yoy malc'the side.s.
'equal? Fill in the blanks for
ttid length .of eadi side Of your
triangle,:

1 0 =

can you make a square with 4
If you 'can, fill in

the biariks.for the length 'of eacll
side of your,i6quare.

00

Can you make a square with 8
sticks? If you can, MI in
th6 blanRs for the length of 'each' side of your square.

`Make a. triangle .with sticks.
Can, you:Take thei.sides equal.

-the blan19:f9r thp:
length of each sido.:of your
triangle.,

+:+=1111MD tk.

Can you irlake a square.. with.

.sticks? .1f you can, fill in,

the blanks for .the length of ei:ich
side of your square.

490

+ +
e,mmI1.

Can you, make ia,,rectangle. with
6 'st i cks ? If you can, fifl ir\

the blanks for the length Of each
side of your rectangle.

0
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Ft! in -the box:
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. ...
.
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r:

. . t0
golowommum1111111111111e'

i t *
.

s .
.

.'. . .;:..-;qZVP.1/ZZiiZ . . -.. -./...' %.' .?4,..11112rAtt.?:. ",...171` .1
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neo "),
.!-1,2

'7.. V-.

``:.;
)ik

14 4
,

19 13'

9-8

,

. ..4.0"1"...08....r.""!!'.":"

- t

.

1.4,:7" 9.. 11 147 __1
i

.4

4440

4

7 +10

e 17-4

a

..
1.

IPP.

10+7, 1. 3 +9

1

,
6 .6 +4

8+7.
- 1 ,

4 +12 .

1 +16

Solve the sehtence,pc

C.)

19-116

18 +6 =

,

..,4.115. 2

,

a.

. ,

14+

= 11+0 9

t.

eMIND

16 3 +

+8

5

174-5 =

= 11+5 s

t

= 17 8 +

= 12 +4 13

13 +
\

,

7 +13

1 1 = 2

6 = 10 6

= 16 +3

,'

;

.1

. I
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!took at the sentepcp at thR ;top.
11.9ok at the first 1riymb,er. Itt.ou p(.1t4it in the first ,box,
'what nui-nbet goes in:the second bpx? '".

+3

filV box- second box
.

.
0

,.. .

*1
..........x.............

.
.) .

0 2 c,

3
.

7

_..,
.

4

,..

4 f7
,)

.

5

6.%) ;,,. i 0

7 ri
.8

..........

1/
_

,..

+3 = 17.

second box

/

4
.,

5
.

. ,! j

7 !

,-,
f f__

vs

first box

'0 °

second box,.
I .

.

A

. a
4

t O..

It
"4

V . 0.

. m

.

3
.

/

. 4
,

11

-5 1 +

first box second box'
. 0

1

2
.

cr
2.

3 .

.

4

5

6 0
7 )

8

,9

10

4
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,Mak9 a 7-rod.
Can you c:Ivide ft into

halves'r\
thirds? \

,K0

,fdurths?,

sevenths?,

a
14

.1 7..
Make ,a, 1 0-,rodi

I Can you divide it into

thalves?, 4--

thirds?. ,ito
vivofourths?

fifths? \ (1,514

, tenths'? I

Make a 12-rod.

Can you divide it ihto

halves?

thirds?

fourths?

fifths?

sixths?

Make an odd i;od.

Can you divide it, into halves?

Make an even, rod.

Carl you dividSlt into' halves?

ft

Veer



dS V
11.11, 6 ,

Make a 94od.,
Divide it Into thirtis.
tioik maYiw cubps

,1/4

one-half? t 0-thirps?

.two-haiVes?
15.

V ohe-tpird?-

tin

13544222-5 .

4
"a.

,; iph 7.,
, !

,S

30 2

'three-thirds?.
1. ,or ..I'2

I 1

a 4, 44.

v vo Llos, r

M..4e. a -1.0-rod.

Diyide it.IntO fifths. -

Fl9i, many 'cubes, in
One-fifth? a.

two-fifths? '.
,

three-fifths?

fOuri4ifoth§? '6 7
fivelifths':?\ I

.

o

t-
.

iMake an 'S-rod..
. QivideNt ;inti5 fourths.

*

klow many cubes lin
\

one71ourth?.
1

four-fourths C.____L..::-
..

three-fobrths?, P
7.

.

-

jil
zero-fouvths?

cr'i \ A.

4

Make a 12-rod and a
4 1Q-rod.

Divide each into halves.

Which is longer, one-half of
the .12-rod o'r one-half of the
10-rod? Ao

4 0-s

;
Mike 'a' blue 6-rothand a'.

..ted

4D1)ide \the blue .5-rod
2o.

into halVes. .
w --

Divide:the red 6-iod
intg,thirds.
Whiaf is lop661'.1 one-h-aff of
thel.)lue, Opei or p9e'-third,of

*Me. re:q 640? trni, liif
/I ti;2..

'V
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